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ABSTRACT 
 
This study was aimed to isolation and identification of bacteria 
associated with eye infections in man and animals in Khartoum state. 
A total of one hundred and fifty seven eye swabs were collected from 
humans and animals suffering from different kinds of eye infections. The 
collection of specimens was done during the period of July 2006 to June 
2007. 
Bacteria was isolated from (89.8%) of total number of samples collected 
from man and animals.  
The Gram-positive bacteria isolated were Staphylococcus spp, 
Streptococcus spp, Micrococcus spp, Corynebacterium spp, Bacillus spp, 
Actinomyces spp, Propionibacterium spp, Enterococcus spp and 
Aerococcus spp. 
The Gram-positive bactreria were Neisseria spp, Moraxella spp, 
Haemophilus spp ,Pseudomonas spp, Bordetella spp, Burkolderia spp, 
Proteu spp, Klebsiella spp and Enterobacter spp. 
Staphylococcus spp were found the predominant bacteria isolated in this 
study. 
Antibiotic sensitivity tests were done and about (92.1%) of bacteria 
were found sensitive  to chloramphenicol  which was the drug of choice 
in treatment of eye infections. 
Sensitivity test was done for the bacteria isolated from humans to 
know the effect of non antibiotics eye drops on them. All eye drops used 
were effective. 
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 ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
 
 
هѧѧﺪﻓﺖ هѧѧﺬﻩ اﻟﺪراﺳѧѧﺔ إﻟѧѧﻰ ﻋѧѧﺰل وﺗѧѧﺼﻨﻴﻒ اﻟﺒﻜﺘﺮﻳѧѧﺎ اﻟﻤѧѧﺴﺒﺒﺔ ﻻﻟﺘﻬѧѧﺎب 
ﺟﻤﻌѧѧﺖ ﻣﺎﺋѧѧﺔ وﺳѧѧﺒﻊ . اﻟﺨﺮﻃѧѧﻮم وﻻﻳѧѧﺔ اﻟﻌﻴѧѧﻮن ﻓѧѧﻲ اﻹﻧѧѧﺴﺎن واﻟﺤﻴѧѧﻮان ﻓѧѧﻲ 
اﻹﻧѧѧﺴﺎن واﻟﺤﻴﻮاﻧѧѧﺎت اﻟﻤѧѧﺼﺎﺑﺔ  وﺧﻤѧѧﺴﻮن ﻋﻴﻨѧѧﺔ ﻣѧѧﻦ  ﻣѧѧﺴﺤﺎت اﻟﻌﻴѧѧﻮن ﻣѧѧﻦ 
ﻼل ﺟﻤﻌﺖ اﻟﻌﻴﻨﺎت  ﺧ  ﺑﺎﻟﺘﻬﺎب اﻟﻌﻴﻦ ﻣﻦ ﻣﻨﺎﻃﻖ ﻣﺘﻔﺮﻗﺔ ﻓﻲ وﻻﻳﺔ اﻟﺨﺮﻃﻮم، 
  .م7002 ﻳﻮﻧﻴﻮﺣﺘﻲ 6002اﻟﻔﺘﺮة ﻣﻦ ﻳﻮﻟﻴﻮ 
ﻣﻦ اﻟﻌﻴﻨѧﺎت اﻟﺘѧﻲ ُأﺧѧﺬت ﻣѧﻦ اﻹﻧѧﺴﺎن %( 8.98)ﺗﻢ ﻋﺰل اﻟﺒﻜﺘﺮﻳﺎ ﻣﻦ 
اﻟﺒﻜﺘﺮﻳѧѧﺎ اﻟﻤﻮﺟﺒѧѧﺔ  ﻟѧѧﺼﺒﻐﺔ اﻟﺠѧѧﺮام اﻟﺘѧѧﻲ ﻋﺰﻟѧѧﺖ اﺷѧѧﺘﻤﻠﺖ ﻋﻠѧѧﻰ .واﻟﺤﻴѧѧﻮان 
واﻟﻌѧѧﺼﻴﺎت ، واﻟﻤﺎﻳﻜﺮوآﻮآﺲ، واﻟﻤﻜѧѧﻮرات اﻟѧѧﺴﺒﺤﻴﺔ ،اﻟﻤﻜѧѧﻮرات اﻟﻌﻨﻘﻮدﻳѧѧﺔ 
 واﻟﻤﻜѧѧﻮرات ، واﻟﺒﺮﺑﻴﻮﻧﻴﺒѧѧﺎآﺘﻴﺮﻳﻮم،ﺎﻳѧѧﺴﺲ  واﻷآﺘﻴﻨﻮﻣ، واﻟﺒﺎﺳѧѧﻠﺲ،اﻟﻮدﺗﺪﻳѧѧﺔ
  .اﻟﻬﻮاﺋﻴﺔ واﻟﻤﻜﻮرات اﻟﻤﻌﻮﻳﺔ
، اﻟﺒﻜﺘﺮﻳѧѧﺎ اﻟѧѧﺴﺎﻟﺒﺔ ﻟѧѧﺼﺒﻐﺔ اﻟﺠѧѧﺮام اﻟﺘѧѧﻲ ﻋﺰﻟѧѧﺖ اﺷѧѧﺘﻤﻠﺖ ﻋﻠѧѧﻰ اﻟﻨﻴѧѧﺴﻴﺮﻳﺎت 
 اﻟﺒѧѧѧѧﻮردﻳﺘﻴﻼ ،اﻟﺒﻮرآﻮﻟѧѧѧѧﺪﻳﺮﻳﺎ، ،اﻟѧѧѧѧﺴﻮدوﻣﻮﻧﺎس،اﻟﻬﻴﻤﻮﻓﻴﻠﺲ، اﻟﻤﻮراآѧѧѧѧﺴﻴﻼ
  .اﻟﻜﻠﺒﺴﻴﻼ ، اﻟﺒﺮوﺗﻴﺲ ، واﻟﺒﻜﺘﻴﺮﻳﺎ اﻟﻤﻌﻮﻳﺔ
ﻌﻨﻘﻮدﻳѧﺔ هѧﻲ اﻷآﺜѧﺮ ﻣѧﻦ ﺑѧﻴﻦ اﻟﺒﻜﺘﺮﻳѧﺎ اﻟﻤﻌﺰوﻟѧﺔ ﻣѧﻦ وﻗѧﺪ آﺎﻧѧﺖ اﻟﻤﻜѧﻮرات اﻟ
  .اﻹﻧﺴﺎن واﻟﺤﻴﻮان
ﺗѧѧﻢ إﺟѧѧﺮاء اﺧﺘﺒѧѧﺎر اﻟﺤѧѧﺴﺎﺳﻴﺔ ﻟﻠﺒﻜﺘﻴﺮﻳѧѧﺎ اﻟﻤﻌﺰوﻟѧѧﺔ ووﺟѧѧﺪت  ﺣѧѧﺴﺎﺳﺔ ﻟﻌﻘѧѧﺎر 
ﻀﻞ ﻓѧﻲ ﻋѧﻼج ﻔѧ  ﻣﻤﺎ دل ﻋﻠﻰ أﻧﻪ اﻟﻌﻘﺎر اﻟﻤ %(1.29)ﺔ اﻟﻜﻠﻮراﻓﻴﻨﻴﻜﻮل ﺑﻨﺴﺒ 
ﻴﺮ ﻤﺎ أﺟﺮﻳﺖ دراﺳﺔ ﻟﻤﻌﺮﻓﺔ ﺗﺄﺛﻴﺮ ﺑﻌﺾ ﻗﻄﺮات اﻟﻌﻴﻮن ﻏ  آ اﻟﺘﻬﺎﺑﺎت اﻟﻌﻴﻮن 
اﻟﻤﻀﺎدات اﻟﺤﻴﻮﻳﺔ ﻋﻠﻰ اﻟﺒﻜﺘﺮﻳﺎ اﻟﻤﻌﺰوﻟﺔ ﻣѧﻦ ﻋﻴѧﻮن اﻹﻧѧﺴﺎن ووﺟѧﺪت ذات 
  .ﺗﺄﺛﻴﺮ ﻋﻠﻴﻬﺎ
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INTRODUCTION 
 
The eye is a very important organ in the body. It is susceptible 
to infection by common microorganisms including bacteria, viruses, fungi 
and parasites. All of these infections may lead to damage of the internal 
structure of the eye which often results in loss of vision. 
Bacterial eye infection is a common problem which has been reported 
world wide. The most obvious clinical features of bacterial eye infections 
include conjunctivitis, keratitis, keratoconjunctivitis, canaliculitis, 
cellulitis and endophthalmitis (Modarres et al, 1998). The most common 
bacterial agents in ocular infections include Staphylococcus spp, 
Streptococcus spp, Corynebacterium spp, Moraxella spp, Pseudomonas 
spp, Haemophilus spp, Neisseria spp and some enteric bacteria (Forbes et 
al, 2002). 
 Bacterial conjunctivitis can lead to sepsis and death in infants. 
Bacterial orbital cellulitis sometimes leads to complete loss of vision. 
Endophthalmitis also leads to permanent loss of vision. Trachoma was 
reported worldwide as a greatest cause of blindness. 
In animal eye infections has an economic importance. This is due to 
the reduction of production of affected animals. Severe impairment of 
vision leads to pain and difficulty of feeding which resulting in reduction 
of milk yield and weight gain. 
Inspite of importance of the eye infections in man and animals and the 
aberrance of bacteria that resistant to antibiotics, very little research work 
was done on eye infections. However, more research work is required in 
this field in the Sudan. 
This study was carried out in Khartoum state, Sudan to: 
1. Isolate and identify bacteria associated with eye infections in 
man and animals. 
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2. Evaluate the sensitivity of each isolated bacterial species to 
various antibiotics. 
3. Have a knowledge about the effect of non-antibiotic eye drops 
used in humans on bacteria associated with eye infections. 
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CHAPTER ONE 
LITERATURE REVIEW 
1.1 The eye: 
1.1.1 Anatomy of the eye: 
The eye lies in the front half of the orbit surrounded by fat and 
connective tissue and it is supported by a fascial hammock (Crick and 
Trimble, 1986) 
          The eyes are set in deep cavities known as  the bonyorbits , which 
edges are prominent and form protection to the eye ball. In the dogs and 
cats the edges of bonyorbits  are not complete posterialy, but in the other 
domestic animals it forms a complete circle lying inside the orbit 
(Getty,1975).  
The eyeball comprises three layers. From the outside to inside, these 
tissues are the sclera, choroid and retina. The anterior portion of the sclera 
is the cornea, which is transparent and has no blood vessels. A mucous 
membrane called conjunctiva lines each eyelid and extends onto the 
surface of the eye itself. 
         The large interior space of the eyeball is divided into two sections 
the anterior and posterior cavities. The anterior cavity is filled with 
watery substance called aqueous humor; the posterior cavity is filled with 
a soft gelatin – like substance called vitreous humor.  
        The major components of eye lacrimal apparatus include the 
lacrimal gland, lacrimal canaliculi and lacrimal sac. (Forbes et al, 2002) 
The cornea which is largely responsible for the refraction of light entering 
the eye is in contact posteriorly with aqueous humor. The retina is the 
light sensitive membrane at the back of the eye. The outer surface of the 
retina is in contact with the choroids and its inner surface is in contact 
with the vitreous body. Hence visual acuity depends upon a transparent 
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focusing system (the cornea and lens), transparent media (the aqueous 
and vitreous humur) and a normal photoreceptor and neural conducting 
mechanisms (Snell, 2001)  
1.1.2 Defence mechanisms of the eye: 
The eye has a number of defense mechanisms. The eye lids are 
composed of an outer layer of skin, a middle layer of muscles and inner 
layer of moist conjunctival tissues so they protect the eye from the 
environment, injury and light (James et al, 1997). 
          The eyelids protect the eye and keep the cornea healthy and moist.  
Each time a person blinks, the tear is spread across the surface of the 
cornea. A waxy secretion from Meibomian glands prevents the cornea 
from drying up (Sandford-Smith, 1997) 
The nictitating membrane or third eye lid, found in the medial 
canthus of domestic animals aids in protection of cornea, and its gland 
produces tears. It is larger and more mobile in domestic birds than in 
domestic mammals. The frequency of blinking varies among domestic 
animals. Cats tend to blink the least. In domestic mammals the upper 
eyelid is most movable; in domestic birds the lower lid is more movable. 
Normal blinking maintains the tear film over the corneal surface, help to 
remove debris, and assists in drainage of tears into the lacrimal apparatus 
(Swenson, 1958)  
The eye lashes prevent entry of foreign materials into the eye. In 
human the lids blink 15 to 20 time per minute, during which time 
secretion of the lacrimal glands and goblet cells wash away bacteria and 
foreign matter (Forbes et al, 2002). 
1.1.3    The tears: 
 It is the important defence mechanism of the eye, the constant 
secretion of the lacrimal fluid flowing from the upper eyelid to the inner 
canthus and then to the nasal cavity. Lacrimal secretions also contain 
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lysozyme which is capable to lyse certain bacterial species (Buxton and 
Frazer, 1977). 
           Tear film is produced by the conjunctivae together with lacrimal 
and third eyelid glands. The concentration of lysozyme in tear samples 
from 45 patients with corneal ulcers (15 each of bacterial, viral and 
fungal type) and 15 controls were studied. Low level of lysozyme was 
observed when compared with controls. The level showed that it is 
corresponding with increasing schimer test values; indicating that the 
ocular condition associated with increased rate of tear flow. The 
lysozymes content in tears tend to be low and it is suggested that 
lysozyme production remains constant during corneal ulceration disease 
(Lal et al, 1991). 
Compaired to plasma, tears are slightly alkaline and higher in 
potassium and they have a lower, but correlating concentration of 
glucose. Lacrimation is increased by stimulation of the ophthalmic branch 
of the trigeminal nerve. Irritation increases the concentration of lysozyme 
in the tear film (Swenson, 1958)  
The tear film has antibacterial properties function through the 
action of lysozyme, lactoferrin and the immunoglobulins, mainly 
secretary lgA. Tears film provides oxygen interiorly to the avascular 
cornea, as well as removes debris and foreign particles from the ocular 
surface through the flow of tears. 
The tears contain many enzymes and other factoer such as 
immunoglobulin G (IgG), immunoglobulin M (IgM), and Beta-lysin 
which are antymicrobial (Mahon and Manuselis, 2000). They are secreted 
locally and serve as part of the eye’s natural defence mechanism. The 
lysozyme is capable to lyse certain bacterial species (Forbes et al, 2002). 
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1.2    Eye Infections: 
Because of their location, external ocular structures such as 
conjunctiva and cornea are frequently challenged by a variety of 
microorganisms (Mahon and Manuselis, 2000) 
        Pathogenic microorganisms of numerous types can invade the eye 
from the external surface, the adjacent orbital tissue or via blood stream. 
Primary infection by blood-borne bacteria is important, but more so are 
those resulting from secondary complications of accidental or surgical 
trauma. The eye is particularly vulnerable because the lens and vitreous 
are avascular and protein-rich structures; thus ideal media for the 
proliferation of many pathogenic bacteria (Lee, 2001) 
1.2 Major eye infections: 
1.2.1 Conjunctivitis:-    
It is an inflammation of the conjuctival tissues with resultant 
dilatation of the blood vessels. It is the most common ocular disease 
(Mahon and Manuselis, 2000). It usually affects both eyes at the same 
time, although it may start in one eye and spread to the other after a day 
or two (Forbes et al, 2002) 
 Specific types of conjunctivitis are caused by Moraxella spp, 
Mycoplasma spp and Chlamydia spp. In sheep and goats Reckettsia is an 
important cause of infection; also Moraxella catarrhalis, Mycoplasma 
spp and Chlamydia can cause conjunctivitis. Moraxella bovis (Formerly 
Moraxella equi) causes conjunctivitis in horses.  
In many diseases conjunctivitis is significant but secondary part of the 
syndrome such as bovine viral diarrhea, bovine malignant catarrhal fever, 
rinderpest, infectious bovine rhinotatracheitis, bluetongue, equine viral 
arthritis, equine viral rinopnemonitis and viral pneumonia due to various 
viruses (Radostitis et al, 2000). 
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            The prevalence rate of conjunctivitis in cattle is 2.6%. It is a result 
of studying the prevalence of common diseases of cattle, sheep and goats 
kept under traditional agropastoral management in northern of Nigeria for 
a period of 5 years .(Voh et al, 1993) 
  1.2.1.1 Bacterial conjunctivitis: 
       Bacterial conjunctivitis is an infection caused by bacteria such as 
Staphylococcus spp, Streptococcus spp, Haemophilus spp, Chlamedia spp 
or Neisseria spp .These organisms may come from the patient’s own skin 
or upper respiratory tract or they may come from another person with 
conjunctivitis (Forbes et al, 2002). 
1.2.1.1.1 Acute bacterial conjunctivitis: 
 Age related factors are key determinants of etiologic agent (Forbes 
et al, 2002).  In adults in warm climates Staphylococcus aureus is the 
most frequently isolated pathogen, where as Streptococcus pneumoniae is 
the most common isolate in areas with cooler temperatures. Heamophilus 
influenzae, S. aureus,  Strep. pneumoniae and other Streptococcus 
species, and members of the Enterobacteriaceae are the most frequently 
isolated organisms from infants and children with acute conjunctivitis.  
Neisseria gonorrhoeae and Neisseria menengitidis initiate hyperacute 
conjunctivitis (Mahon and Manuselis, 2000) 
1.2.1.1.2Chronic bacterial conjunctivitis: 
The etiologic agents in chronic conjunctivitis are less clear. The 
microorganisms that have been isolated include coagulase-negative 
Staphylococcal species, S aureus, and Propionobacterium acnes. Chronic 
conjunctivitis may be caused by an interaction between the organism and 
the aggressive ocular immune response (Mahon and Manuselis, 2000) 
1.2.1.2 Chlamydial conjunctivitis: 
           It is an important bacterial disease caused by Chlamedia 
trachomatis, it is responsible for one of the most important types of 
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conjunctivitis. Trachoma is one of the leading causes of blindness in the 
world, primarily in underdeveloped countries ( (Forbes et al, 2002).  
Trachoma is a chronic keratoconjunctivitis that begins with acute 
inflammatory changes in the conjunctiva and cornea, and progresses to 
scarring and blindness. It is caused by Chlamydia trachomatis. The 
organism initially infects the conjunctival epithelium and it can be 
demonstrated in smears of these cells by the presence of characteristic 
intracytoplasmic inclusion bodies. The conjunctiva is thickened by a 
dense lymphocytic infiltrate which commonly extends onto and destroy 
the superficial peripheral cornea. The healing stage is associated with 
conjunctival scarring, eyelid distortion and corneal damage by in-turned 
lashes (Lee, 2001) . 
          Chlamydia trachomatis causes myriad ocular infections, including 
neonatal conjunctivitis, inclusion conjunctivitis, lymphogranuloma 
venereum (LGV) and trachoma. Neonatal conjunctivitis occurs when the 
infant is infected while traveling down a contaminated birth canal. 
Infection becomes apparent within 8 to 10 days. Lymphogranuloma 
venereum (LGV) is strictly a sexually transmitted disease (STD) and 
conjunctival inclusion is accidental. (Mahon and Manuselis, 2000) 
Chlamydia trachomatis causes sexually transmitted disease 
(Oculogenital conjunctivitis) especially in developed countries and may 
also produce inclusion conjunctivitis. Genital secretions of infected adults 
can be self-inoculated into the conjunctiva, resulting in inclusion 
conjunctivitis, an ocular infection that closely resembles trachoma. 
(Brooks et al, 2007) 
Chlamydial conjunctivitis affects cattle and sheep (Radostitis et al, 
2000). Chlamydia psittaci causes follicular conjunctivitis which may be 
accompanied for sometimes by complicating eye lesions. The disease 
occurs commonly in sheep (Storz et al, 1967). 
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       Chlamydia was isolated from Guinea pigs and from hamsters with 
conjunctivitis (Murnay, 1964). 
1.2.2 Keratitis (Corneal infection):  
Active invasion of the cornea by a microorganism is considered a 
true ocular emergency. The cornea contains five layers. Infection begins 
in the most superficial layers (The epithelium) and if not checked, it 
advances through the Boman zone, the stroma and the descement's to the 
endothelium (the innermost layer). Many nerve fibers are housed in the 
epithelium and when exposed, they produce severe pain. (Mahon and 
Manuselis, 2000) 
Corneal infection may be caused by various infectious agents such 
as viruses, bacteria, fungi and parasites.  Investigation at LV Prasad Eye 
Institute, Hyderabad, India showed that 71.9% of all cases of ulcerative 
keratitis cultured were positive. 63.9% of the culture positive cases were 
bacterial, 33% were fungal, 2.1% were parasitic, and 6.2% were due to 
mixed infection (Garg and Rao, 1999).  
Investigation on the prevalence of microbial keratitis in 16 cases of 
microbial keratitis following penetrating keratoplasty .All the corneal 
scrapings were positive to microbiological evaluation with Gram-positive 
cocci (64%), Gram-positive rods (12%), and Acanthameba (6%) (Tixier 
et al, 2001). 
The most common bacterial agents associated with keratitis are 
Pseudomoniae aeruginosa, S. aureus, S. pneumoniae, Gonococcus and 
Acinetobacter (Forbes et al, 2002) 
   Moore et al (1995) studied infectious keratitis in horses, (58%) of the 
isolates were Gram-positive and (42%) were Gram-negative. After 
treatment with local antimicrobial elements, the repeated culture for the 
infected horses yielded 21 secondary bacterial isolates. Staphylococcus 
spp and Streptococcus spp were the most common Gram-positive 
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isolates; Pseudomonas   spp, E.coli and Acinetobacter spp were found to 
be 68% of Gram-negative isolates.  
1.2.3    Keratoconjunctivitis: 
It is an infection involving both conjunctiva and cornea. 
Ophthalmianeonatorum is an acute conjunctivitis or keratoconjunctivitis 
of newborn caused by either N. gonorrheae or C. trachomatis (Forbes et 
al, 2002). 
       In Hungary, Keratoconjunctivitis, was observed in calves in dairy 
cattle herd, mainly in the 2 to 6 month-old calves in October – Novemper, 
1990, the clinical signs were profuse lacrimation, photophobia, severe 
keratoconjunctivitis and in some of the affected animals, corneal opacity 
which developed and later become diffuse. In most cases, only one eye 
was affected (Foldi et   al, 1992). 
            Eye disease started with acute keratoconjunctivitis, complicated 
with panophthalmitis and lead to blindness was observed in Hungary in 
flock of 6000   one year old geese in 1988. Mycoplasma spp and 
Pasteurella multocida were isolated from the secretion of affected eyes 
(Juhasz- et al, 1991). 
Seham and Mohammed (1995) studied infectious Keratoconjunctivitis in 
dairy calves. The isolated Bacteria were E.coli, Staphylococcus aureus, 
Klebsiella aerogenes, Proteus spp, Streptococcus faecalis and 
Pseudomonas spp.  
           Fatimah et al (1994) studied infections keratoconjunctivitis in 
sheep. Branhamella ovis, Moraxella spp and Mycoplasma spp were 
isolated from 19.4% of samples and 90.6% of sheep. Other bacterial 
isolates were Staphylococcus spp, Streptococcus spp and Bacillus spp 
accounting for 77.5% of samples. Other bacteria isolated less commonly 
were Micrococcus spp, Klebsiella aerogenes, Pseudomonas spp, E .coli, 
and Enterobacter spp. 
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1.2.4 Infectious Bovine Keratoconjunctivitis (IBKC): 
           This disease affects cattle of all ages and breads.  It is more 
commonly known as pinkeye. It is characterized by the inflammation of 
the cornea and the conjunctiva and is considered as the most important 
ocular disease of cattle (El Sanousi et al, 1984). 
      El Sanousi et al (1978) reported an outbreak of IBKC in association 
with vitamin A deficiency in Khartoum State.The primary pathogenic 
agent is Moraxella bovis. It has pili attached to conjunctiva and cornea 
and introduces the enjury. Several factors predispose the infection, any 
factor increasing eye irritation will result in pink eye such as face flies 
(Musca autumnalis), which maybe the major irritant of cattle face. 
Research has shown that face flies feed on eye secretion; hence a 
mechanical injury to the conjunctiva may result. Ultraviolet radiation 
from bright sunlight may sensitize and irritate the eye. Cattle with little 
pigmentation around the eye may be more susceptible to this 
sensitization. Additional irritation include dust, pollen, grains, and seed or 
grasses (Oury et al, 2000) 
          Infectious bovine keratoconjunctivitis occurs most frequently in 
early summer. When there is a large number of animals susceptible to 
pink eye, infection can be transmitted by direct contact with ocular or 
nasal discharge of infected animals. Flies such as the face fly, horn fly, 
stable fly and hair fly can spread infection as mechanized vectors. 
Contaminated equipment and people handling animals also can transmit 
the infection. The incubation period is usually 2-3 days but may range to 
21 days. Initial signs are moist eyes and slight constriction of the pupil, 
photophobia is demonstrated by animal turning away from light, blinking 
or keeping the eye closed. After short time, tears begin to over flow. The 
lacrimation becomes copious a vesicle is formed on the cornea which 
later ruptures and leaves a clear punctured out ocular. Opacity 
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(cloudiness) of cornea develops from the center and may make the 
complete cornea opaque by the forth or fifth day (Hagard and Hanson, 
1993). 
Pinkeye can occur in the winter. Cattle confinement in the winter 
facilitates spread of the bacteria between animals. This may especially 
happen when cattle have intimate contact at the feed bunk or a watering 
trough. Animals that have recovered from pinkeye often become long-
term carriers, shedding the bacteria from their nasal secretions. When the 
secretions from carrier cattle contact the eyes of non-immune cattle the 
disease may result (Whittier, 2000) 
1.2.5 Eye lids infections: 
Inflammation of the lid margins and inflammation of the 
conjunctivae are not mutually exclusive. Conjunctivitis usually presents 
as a blepharoconjunctivitis. Therefore, any organism that causes 
conjunctivitis can affect the lids (Mahon and Manuselis, 2000). 
1.2.5.1 Blepharitis: 
It is an inflammatory process involving the edge of the eye lid. It 
affects both upper and lower eyelids. Staphylococuss aureus and other 
coagulase-negative Staphylococci are the most frequently isolated 
bacteria from the margin of the eye lids. Blepharitis involving these 
organisms is a low-grade inflammation usually associated with functional 
disease of seborrheic glands. In this mixed infection dry and greasy scales 
are attached to the lashes, with various areas of ulcerations that cause the 
lashes to fall out.  The common isolates from blepharitis are 
Staphylococcus aureus, Staphylococcus epidermidis and other coagulase-
negative Staphylococci, Streptococcus spp, Moraxella lacunata and other 
Moraxellae species. Rare isolates are Bacillus anthracis, Bacillus cereus, 
Treponema pallidum, Haemophilus ducreyi, Clostridium spp, 
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Actinomyces spp, Mycobacterium tuberculosis and Mycobacterium leprea 
(Mahon and Manuselis, 2000) 
1.2.5.2 Stye: 
Four types of glands are located in the eye lids: the meibomian 
glands, the glands of Moll and Zeis, and the accessory lacremal glands. 
Acute infection of the gland of Zeis or Moll with Staphylococci results in 
an external hordeolum (stye). A stye is an abscess with pus formation in 
the lumen of the affected gland. (Mahon and Manuselis, 2000) 
1.2.5.3 Chalazion:   
It is a granulomatous inflammation of the meibomian gland that 
usually subsides spontaneously (Mahon and Manuselis 2000). 
The common causative agents are Staphylococcus aureus, Pseudomonas 
spp and Proteus spp. Occasionally the inflammation may spread to the 
orbit and causing orbital cellulitis (Sandford-Smith, 1990) 
1.2.6 Infections of the lacrimal apparatus: 
The lacrimal glands, accessory glands, puncta, canaliculi, tear sac 
and nasolacrimal duct compose what is called the lacrimal apparatus, 
which have two functions. First, the lacrimal and accessory glands 
produce the aqueous component of the tear film.  Second, the puncta 
canaliculi, lacrimal sac and nasolacrimal duct drain the tears from the 
conjunctiva cul-de-sac to the nasal cavity. Etiological agents include 
bacteria, fungi and viruses. Bacterial infections consist of mixed aerobic 
and anaerobic bacteria (Mahon and Manuselis, 2000). 
1.2.6.1 Dacryocystis: 
It is an inflammation of the lacrimal sac, which is accompanied by 
pain, swelling, and tenderness of the soft tissue in the medial canthal 
region. The bacterial causative agents are S. pnemoniae; S. aureus,                
S. pyogenes and Heamophilus influenzae (Forbes et al, 2002). 
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1.2.6.2 Dacryoadenitis: 
It is an inflammation of the main lacrimal gland. It may be 
infectious or non infectious. Organisms are seeded into the gland via the 
blood stream. Blunt trauma also predisposes the gland to infection. 
Bacterial isolates were Neisseria gonorrhoeae, Staphylococcus aureus 
and Streptococcus spp. Chronic bacterial infections of the gland involve 
tuberculosis, syphillis and leprosy (Mahon and Manuselis, 2000). 
1.2.6.3 Canaliculitis: 
 It is a disease exclusively found in adults, it is a low-grade 
inflammation that affects the lower canaliculus more than the upper. 
Purulent cheesy material expressed from the lumen. The causative agents 
are Actinomyces spp, Propionibactrium spp and Nocrdia spp (Mahon and 
Manuselis, 2000). 
1.2.7 Orbital infections:  
Orbital cellulitis is an acute infection of the orbital contents and it 
is most often caused by bacteria. It is a potentially serious infection, 
because it may spread posteriorly to produce central nervous system 
complications.  Most cases involve spreading from contiguous sources 
such as the paranasal sinuses. In children, bloodborne bacteria, notably 
Haemophilus influenzae, may lead to orbital cellulitis. Staph aureus is the 
most common etiologic agent; Streptococcus pyogenes and                         
S. pneumoniae are also common causes (Forbes et al, 2002). 
In more than 90% of cases, orbital cellutitis occurs as a secondary 
extension of acute or chronic bacterial sinusitis (Weingeist et al, 2000) 
Because of the close proximity of the orbital cavity to the parasinuses, 
any organism that initiates sinusitis will also cause orbital cellulitis. 
Various anaerobic organisms are isolated from samples from patients 
with orbital cellulitis associated with longstanding chronic sinusitis 
(Mahon and Manuselis, 2000). 
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1.2.8   Endophthalmitis:  
             Infectious endophthalmitis is an inflammation of the intraocular 
chambers of the eye, caused by bacteria, fungi, viruses, or parasites. 
There are two types of endophthalmitis, one is endogenous which 
resulting from the heamatogenous spread of organism from distant source 
of infection, the other type is exogenous endophthalmitis which resulting 
from direct inoculation as complication of ocular surgery, foreign bodies, 
or penetrating ocular trauma. In a large clinical series of studies, Gram-
positive organisms caused 56-90% of all cases of endophthalmitis. The 
most common organisms associated with endophthalmitis are 
Staphylococcus epidermidis, Staphylococcus aureus, and Streptococcus 
spp. Gram-negative organisms such as Pseudomonas spp, E.coli and 
other Enterococcus spp were observed in penetrating injuries (Peters, 
2001). 
Bacterial endophthalmitis frequently results in visual loss, if not 
loss of the eye itself (Callegan et al, 2002). 
Endophthalmitis is a sign of neonatal streptococcal infections in 
calves, foals, lambs and piglets which caused by various Streptococcus 
spp such as Strept genitalium in foals. Streptococcus suis,                         
Strept .equisimilis. Lancefield's group C, E and L in pigs. Group C 
Streptococci and Streptococcus fecalis in lambs and Strept.pyogenes in 
calves (Radostitis et al, 2000) 
1.2.9 Uveitis: 
It is a general term for inflammatory disorders of one portion or all 
three portions (Iris, ciliary body, choroid) of the uveal tract. The 
inflammation results from ocular trouma or insults to the inner structures 
of the globle from local or systemic inflammatory disease. 
Mycobacterium tuberculosis, Terponema pallidum, and Mycobacterium 
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leprae are involved in chronic disease of uveal tract (Mahon and 
Manuselis, 2000). 
  Rodococcus equi causes respiratory infection in foals, uvitis occurs 
in aproximately 10% of severity affected foals (Radostitis et al, 2000) 
1.2.6.1 Uveitis in horses: 
Periodic ophthalmic, moon blindness, recurrent iridocyclitic are 
late complication of systemic Leptospirosis in horses with signs 
beginning month to years after naturally acquired or experimentally 
induced infection. It is often associated with infection with Leptospira 
interrogans serovar Pomona. Clinically there are recurrent episodes of 
ocular disease including photophopia, lacrimation, conjunctivitis, and 
keratitis, a pericorneal corona of blood vessels, hypopyon and 
iridocyclitis. Recurrent attacks usually terminate in blindness in both eyes 
(Radostitis et al, 2000) 
1.2.10 Retinitis: 
The retina is multilayered neural tissue that transformes images and 
relays impulses to the brain so that the individual can see. Insult to the 
retina, whether infectious on non infectious result in irriversible damage. 
Microbial infection may occuer via heamatogenous or contiguous spread. 
Bacterial agents recovered in retinitis are Mycobacterium tuberculosis, 
Mycobacterium leprae, Treponema pallidum, and Nocardia asteroideis 
(Mahon and Manuselis, 2000). 
1.2.11 Skleral buckles infections: 
Skleral buckles, sponges, and bands are biomaterials employed to 
realign detached retinas. Once exposed, they are subject to bacterial 
colonization, which can lead to infections of conjunctivae, sclera, or 
intraocular cavities. The most frequently isolated bacteria are coagulase-
negative Staphylococcus spp, Staphylococcus aureus, Proteus mirabilis, 
Pseudomonas aeruginosa, Mycobacterium chelonae, Mycobacterium 
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fortuitum, Corynebacterium spp and Citrobacter koseri (Mahon and 
Manuselis, 2000). 
 1.3 The normal flora of the eye: 
 1.3.1 Humans: 
The predominant organisms of the conjunctiva are diphtheroids, 
non haemolytic streptococci. Neisseria and Gram-negative bacilli 
resembling Heamophili (Moraxella spp) are also frequently present. 
Coryneform bacteriae are normal inhabitants of mucous membraines of 
the skin and conjunctiva. The conjunctival flora is normaly held in chick 
by the flow of tears, which contain antibacterial lysozyme (Brooks et al, 
2007) 
Rather indogenous floras exist in the conjunctival sac. Staph 
epidermidis and Lactobacillus spp are the most frequently encounterd 
organisms; Propionibacterium acnes also be present. Staph aureus is 
found in less than 30% of people, and Heamophilus colonized 0.4% to 
25%. Moraxella catarrhalis, various Enterobacteriaceae and various 
Streptococci (Strept pyogenes, Strepto pneumoniae, and other alph-
haemolytic and gamma haemolytic forms) are found in very small 
percentage of people (Forbes et al, 2002) 
Corynebacterium pseudodiphtheriticum, Corynebacterium 
hofmannii, Corynebacterium xerosis and Corynebacterium ulcerans are 
normal inhabitants of the conjunctiva (Jawetz et al, 1995).   
Staphylococcus hominis, Staph epidermis, Staph sciuri, and Staph 
caseolyticus were recoverd from normal eyes of humans (Saeed, 1995) 
1.3.2 Cattle: 
Kawther (1997) studied the normal eyes of cattle and isolated 
Microcouccus luteus, Microcouccus roseus, Microcouccus kristinea, 
Staph aureus, Staph epidermidis, Corynebacterium hofmanni, 
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Corynebacterium diphtheriae, Listeria spp, Cardiobacterium hominis, 
Bacillus spp and Aerococcus viridans. 
In comparative study of clinically healthy eyes and infected  eyes 
of cattle, Gouws et al (1995) found that bacteria was isolated from 48% 
healthy eyes and 87.5% from infected eyes.  Eleven genera of bacteria 
were isolated from healthy eyes and eight genera were from infected 
eyes. Majority of isolates were Moraxella, Neisseria and Staphylococcus. 
Mycoplasma was isolated from 50% healthy eyes. 
  Staphylococcus lentus, Staph capitis, Staph sciuri, Staph aureus, 
Staph chromogenes, Staph auriculari, Staph warneri, Staph caseolyticus 
and Staph hominis were found as a normal flora of cattle eyes ( Saeed, 
1995). 
   El Sanousi et al (1984) collected swabs from 50 healthy zebu 
cattle. Bacteria isolated were Bacillus spp, Corynebacterium, 
Staphylococcus, Micrococcus, Neisseria, Chromobacter, Alcaligenes, 
Enterobacter and Branhamella. 
1.3.3 Goats: 
Staphylococcus hyicus was found in normal eyes of goats (Saeed, 
1995) 
1.3.4 Camels: 
Staphylococcus lentus was found in normal eyes of camels (Saeed, 
1995) 
1.3.4 Poultry: 
Staphylococcus gallinarum, Staph saccharolyticus and Staph 
haemolyticus were found in normal eyes of poultry (Saeed, 1995 and 
Mohammed, 1998) 
1.3.4 Sheep: 
Branhamella ovis was the organism regularly isolated from healthy 
ewes and lambs (Dagnall, 1994) 
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Staphylococcus caseolyticus, Staph sciuri, Staph hyicus, Staph hominis, 
Staph epidermidis and Staph warneri were found in normal eyes of sheep 
(Saeed, 1995) 
1.4   Microorganisms Associated with eye infections: 
1.4.1   Chlamydia spp: 
The Chlamydiae can be viewed as Gram-negative bacteria that lack 
mechanisms for producing metabolic energy and can not synthesiz ATP. 
This defect restricts them to an intracellular existence, where the host cell 
furnishes energy-rich intermediates, thus, Chlamydia are obligate 
intracellular parasites (Brooks et al, 2007). 
Several species of Chlamydia can cause keratoconjunctivitis 
resulting in mucopurulant ocular discharges. Primarily it affects young 
animals and probably plays a role in the transmission of chlamydial 
infections. Many species are recognized as causes of conjunctivitis in 
animals such as Chlamydia pneumoniae in horses, Chlamydia ophilia in 
sheep and koalas, Chlamydia felis in cats, Chlamedia trachomatus in 
swine and ferrets and Chlamydia caviae in guinea piges.  
The isolation of this organism is usually attempted by yolk–sac 
inoculation of the chick embryo or by intraperitoneal or intranasal 
inoculation of mice (Carter and Wise, 2004). 
1.4.1.1 Chlamydia psittaci: 
Chlamydia psittaci produces diffuse intracytoplasmic inclusions 
that lack glycogen; it is usually resistant to sulfonamides. It includes 
agents of psitacossis in humans, ornithosis in birds, meningopneumonitis, 
feline pneumonitis and other animal diseases. (Brooks et al, 2007) 
Chlamydia psittaci causes follicular conjunctivitis in sheep (Storz et 
al,1967). Also it was isolated from quinea pigs and hamsters with 
conjunctivitis (Murnay, 1964). 
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1.4.1.2 Chlamydia trachomatis: 
Humans are the natural host for Chlamydia trachomatis. Monkeys 
and chimpanzees can be infected in the eye and genetal tract. 
This species produces compact intracytoplamic inclusions that 
contain glycogen; it is usually inhibited by sulphonamides. It includes 
agents of human disorders such as trachoma, inclusion conjunctivitis and 
pneumonitis of infants. Chlamydia trachomatis also causes mouse 
pneumonitis (Brooks et al, 2007) 
1.4.2  Mycoplasma spp: 
There are over 150 species in the class of cell wall-free bacteria. At 
least 15 species are thought to be of human origin; while others have been 
isolated from animals and plants. 
In animals the infection includes agalactia of sheep and goats in the 
Mediterranean area which is a generalized infection with local lesions in 
the skin, eyes and udder. In poultary, the economically important disease 
is called infectious coryza. Swine, dogs, rats, mice and other species 
harbour Mycoplasma that can produce eye infections. In mice, 
Mycoplasma with spiral shape (spiro-plasma) can induce cataracts 
(Brooks et al, 2007) 
Mycoplasma felis causes conjunctivitis in cats, Mycoplasma 
neurolyticum causes conjunctivitis in mice, Mycoplasma mycoides subsp 
mycoides -large colony- and  Mycoplasma capricolum are claimed to 
cause a syndrome in sheep and goats characterized by bacteremia             
(after ingestion), with localization  and inflammatory activity in the eyes 
and other organs (Carter and Wise, 2004) 
Mycoplasma bovis has been isolated from the eyes of steers with an 
outbreak of sever conjunctivitis with corneal opacity and ulceration. It 
has also been isolated from the ocular discharge of young cattle affected 
with conjunctivitis (Radostitis et al, 2000)  
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Gouws   et al (1995) conducted comparative microbiological study 
of clinically healthy eyes and those affected by ophthalmia in cattle. 
Mycoplasma were isolated from 42.2% affected cattle. 
           Fatimah et al (1994) studied infectious keratoconjunctivitis of 
sheep, Mycoplasma was considered as one of the common causes. 
             Mycoplasma bovoculi has been associated with outbreaks of 
infectious keratokonjunctivitis of cattle, sheep and goats, and it has been 
found to enhance the colonization of Moraxella bovis. (Radostitis et al, 
2000). Also it was isolated from epizootics of IBKC in Europe and the 
United States. The disease usually occurs during summer (Rosenlusch 
and Kundtson, 1980). It was also observed associated with the presence 
of Moraxella bovis (Friis and Pedersen, 1979). More over it has been 
isolated from cattle with keratoconjunctivitis (Carter and Wise, 2004) 
 In sheep and goats Mycoplasma conjunctivae causes infectious 
keratoconjunctivitis. This disease is usually unilateral and characterized 
by lacrimation, hyperemia of the palpebral conjunctiva then follicular 
conjunctivitis, iritis and keratitis. There may be corneal opacity with no 
ulceration and the mild cases of disease may last for a week while severe 
cases last for a month. The disease may affect lambs at about week to ten 
days of age (Cottew, 1979). 
1.5 Bacteria associated with eye infections: 
1.5.1 Gram-positive bacteria: 
1.5.1.1  Staphylococcus spp: 
              Staphylococcus spp are Gram-positive cocci in clusters. Non-
motile, non-sporing. Aerobic and facultative anaerobic. Catalase positive; 
oxidase negative (some exceptions). Hydrolyse arginine; produce acetoin. 
Attack sugars by fermentation (Barrow and Feltham, 2003). 
Staphylocoacci have been separated into major groups on the basis of 
their ability to coagulate blood plasma by action of Staphlocoagulase. 
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The coagulase-positive species are Staphylococcus aureus, Staph 
intermedius and Staph delphini. Coagulase variable species is Staph 
hyicus. Coagulase-negative Staphylococci are Staph epidermidis,              
Staph saprophyticus, Staph lugdunensis and Staph schleiferi etc.              
Staphylococcal species can also be grouped on the basis of their natural 
or genomic relationship as determined by DNA-DNA hybridization and 
thermal stability of DNA hetero duolexes (Kloos and Wolfshohl, 1983; 
Schleifer et al, 1979). 
            Staphylococci are widespread in nature. Though their major 
habitats include the skin, skin gland and mucous membranes of mammals 
and birds, they are some time found in other regions of the body. They 
have also been isolated from soil and sand (Kloos, 1990). 
These organisms are able to grow in a medium containing 10% sodium 
chloride and at a temperature of 18° to 40°C   they are present on the skin 
and mucous membranes of humans and animals. Staphylococcus is an 
important pathogen in humans and animals that can cause a wide 
spectrum of diseases. The pathogenic Staphylococcus often haemolyses 
blood, coagulates plasma, and produces a variety of extracellular 
enzymes and toxins (Murray et al, 1998)  
        Moore et al (1995) studied infectious keratitis in horses, found that 
Staphylococcus spp were the most common Gram-positive isolates. 
Negm Adien (2003) studied respiratory tract infection in camels; 
Staphylococci represented the highest percentage of the total Gram-
positive isolates 86(32%). They were identified as sixty coagulase 
negative Staphylococci, this represented 22.7% of the total Gram-positive 
and 69.8% of the genus Staphylococcus. 
Staphylococcus aureus: Commensal of skin and mucous 
membranes especially of the upper respiratory and digestive tracts (Carter 
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and Wise, 2004). Approximately 30% of healthy people are carriers of 
Staph aureus (Wood et al, 1992). 
It causes superlative wound infections and septicemia in all animals and 
causes pyoderma in dogs and horses (Sneath et al, 1986) 
Staph aureus was recovered from patients with endophthalmitis, lacrimal 
apparatus infections, blepharitis, keratitis, orbital cellulitis and 
conjunctivitis (Mahon and Manuselis, 2000). 
Seham et al (1995) isolated S. aureus from calves with infectious 
keratoconjunctivitis. Kawther (1997) isolated it from infected eyes of 
horses. It was found to be the most common causative agent of 
conjunctivitis in Sudan in three studies done by Nabila (1985), Fowzia 
(2002) and Salma (2003). 
Staphylococcus epidermidis: Schaefer et al (2001) defined the 
clinical and microbiological profile of bacterial keratitis; found that the 
Staphylococcus epidermidis is in the most commonly isolated bacteria. 
Mucopurulent conjunctivitis is caused by S. epidermidis (Silverman, 
2001). 
          In a study to determine the incidence of bacteremia in eye surgery, 
involved 50 patients undergoing extraocular surgery, it was demonstrated 
that surgery-related bacteraemia was caused by Staphylococcus 
epidermidis (Venugopalan et al, 2001). 
Iman (1997) isolated S. epidermidis from the conjunctival sac of poultry 
with infectious coryza and Kawther (1997) isolated it from infected eyes 
of horses.   It was isolated from infected eyes of humans by Fowzia 
(2002) and Salma (2003) 
Staphylococcus caseolyticus: Kawther (1997) recoverd it from infected 
eyes of humans.  Selma (2000) isolated it from intestine of cattle, sheep, 
goats, poultry and camles. Amira (2007) recovered it from human nose. 
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Staphylococcus lugdunesis: It was described by Ferney et al (1988). It 
was reported by Bannerman et al (1997) as a causative agent of 
postoperative endophthalmitis. It was isolated from infected eyes of 
humans by Salma (2003).  
Staphylococcus saprophyticus: It is isolated occasionally from the skin 
of human and other mammals and their products (Sneath et al, 1986) 
It is relatively a common cause of urinary tract infections in young 
woman (Geo et al. 1998). Fowzia (2002) isolated it from patients with 
conjunctivitis. Salma (2003) recovered it from infected eyes of humans. 
Staphylococcus sciuri: Devriese et al (1978, 1985) isolated S.sciuri from 
animal skin flora. It was isolated from the skin of rodents and carnivore; 
it also may be occasionally isolated from other mammals and 
environmental sources such as soil, sand and natural water (Sneath et al, 
1986) 
Saeed (1995) isolated it from eyes of humans, sheep and cattle, and from 
feces of goat with diharroea. Selma (2000) isolated it from intestinal 
specimens of cattle. It was isolated by Amira (2007) from human nose. 
Staphylococcus hyicus: Devriese et al (1977) described the coagulase 
variable Staph hyicus in it is coagulase-positive form. It occurs on the 
skin or milk of cattle. It may also be isolated from poultry. Some strains 
were recorded as a causative agents of infectious exudative epidermitis 
and mastitis in cattle (Sneath et al, 1986).  
Coagulase negative S.hyicus was isolated from camel urine by Muna 
(2003). It was isolated by Saeed (1995) from eyes, ears and noses of 
sheep and from eyes of goats. It was isolated from the wounded donkey 
by Dania (2007) and by Amira (2007) from human nose. 
Staphylococcus chromogenes: Devriese et al (1978,1985) isolated  
S.chromogenes from animal skin flora. It was isolated from the milk of 
cows suffering from mastitis (Sneath et al, 1986). Hind (1997) isolated it 
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from human ear, groin, nose, abscess and urine. Salma (2003) isolated it 
from infected eyes of humans. Mustafa (2005) isolated it from vagina of 
she camel. Amira (2007) isolated it from human nose. 
Staphylococcus xylosus: Mustafa (2005) isolated it from vagina of she 
camel. 
Staphylococcus arlettae:  it was recorded by Schleifer (1984) 
Staphylococcus kloosii: it was recorded by Schleifer (1984). It was 
isolated from human mouth and urine by Hind (1997) and by Amira 
(2007) from human nose. 
Staphylococcus gallinarum: The major habitat of it is the skin of poultry 
(Sneath et al, 1986). It was isolated by Saeed (1995) from poultry skin 
with dermatitis and by Mohammed (1998) from bumble-foot of poultry. 
Amira (2007) isolated it from human nose. 
Staphylococcus haemolyticus was reported by Bannerman et al 
(1997) as a causative agent of postoperative endophthalmitis. Fowzia 
(2002) isolated it from patient with conjunctivitis. Saeed (1995) isolated 
it from eyes and skin of poultry and from camel nose. Salma (2003) 
isolated it from infected eye of human. 
Staphylococcus auricularis: The major habitat of it is the external 
auditory meatus of the ear. It was isolated from ears by Kloos and 
Wolfshonl (1983). It was isolated by Saeed (1995) from ear, nose and 
throat of human, skin of camels, eyes of cattle and noses of sheep.  It was 
isolated by Hind (1997) from human axilla, ear, face, nose and urine and 
by Amira (2007) from human nose. 
Staphylococcus saccharolyticus: It was described by Klipper and 
Schleifer (1981). It is found frequently on the skin of humans. Due to it is 
slow growth and frequent outnumbering by Propionibacteria, it may have 
been missed in some etiologic studies (Sneath et al, 1986). Saeed (1995) 
isolated it from nose of sheep. Kawther (1997) isolated it from infected 
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eyes of cattle. Fowzia (2002) isolated it from patient with keratitis. Salma 
(2003) isolated it from infected eyes of humans. 
Staphylococcus simians: Fowzia (2002) isolated it from patient with 
conjunctivitis.  
Staphylococcus  simulans: Saeed (1995) recoverd it from ear and nose of 
sheep. Salma (2003) isolated it from infected eyes of humans. 
Staphylococcus capitis: Saeed (1995) isolated it from infected cattle.                    
Fowzia (2002) and Salma (2003) isolated it from infected eyes of 
humans.  
Staphylococcus caprae:  It was isolated by Hind (1997) from human ear 
and eye. 
Staphylococcus warneri:  Salma (2003) isolated it from infected eyes of 
humans. 
Staphylococcus felis: It was reported by Ligmi et al (1989) in cats. 
Khawla (2002) isolated it from cats. 
Staphylococcus cohnii: Kawther (1997) isolated it from infected eyes of 
humans and cattle. 
Staphylococcus hominis: Kawther (1997) and Salma (2003) isolated it 
from infected eyes of humans. Muna (2003) isolated S.hominis from 
camel urine.  
Staphylococcus lentus: it was charactrrized by kloos et al (1976). Amira 
(2007) isolated it from human nose. Saeed (1997) isolated it from mastitic 
goat. Mustafa (2005) isolated it from vagina of she camel 
Staphylococcus intermedius: It is anormal habitat of the 
nasopharynx and skin of dogs, raccoon, foxes and mink. It causes a 
variety of  infections in dogs, including pyoderma, otitis, extema, mastitis 
and eye infections. It has been also ercovered from infections in other 
animals, including cats, cattle, horses and pigons (Carter and Wise, 2004) 
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             Greding et   al (1993) studied 100 specimens from dogs with 
ophthalmic infection. He found that 94% were positive for microbial 
growth of bacterial microorganisms; the common isolate was                   
Staph inrermedius. 
Staphylococcus delphini:  Varaldo et al (1988) isolated it from 
supportive lesions in dolphin and called it Staph dilphini. It was isolated 
from infected eyes of humans by Fowzia (2002) and Salma (2003). 
1.5.1.2Streptococcus spp: 
Gram-positive cocci, non-motile, non-sporing, forming cocci 
occurring singly in paris or chains, aerobic, facultatively anaerobic, 
catalase and oxidase negative attacks carbohydrate fermentatively 
(Barrow and Feltham, 2003). 
Streptococcus spp were recoverd in various studies of ophthalmic 
infections in sheep, goats, dogs, and calves (Greding et al, 1993; Fatimah 
et al, 1994; Seham et al, 1995; and Kawther, 1997) 
        Streptococcus spp was described as one of the most common causes 
of infectious keratitis in horses (Moore et al, 1995) 
Various Streptococcus spp can cause ophthalmitis as asign of neonatal 
Streptococcal infection in foals, calves, lambs and piglets (Radostitis et 
al, 2000) 
Streptococcus aglactiae is an important and frequent cause of bovine 
mastitis. It is an obligate pathogen that can be eliminated from herds. 
Group C Streptococci are primary animal pathogens, being responsible 
for mastitis in cows and for strangle and contagious bronchopneumonia in 
horses (Stewart and Beswick, 1977). Streptococcus equisimilis causes 
many infections of animals and occasionally of human (Carter, 1986). It 
was isolated by Kawther (1997) from infected eyes of horses. 
Streptococcus equi causes strangel and other infections of the horse and 
genital infections in mare .Group G; cause infection in cattle, cats and 
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humans. Group O and P were occasionally recoverd from infections in 
farm animals (Carter, 1986). 
Streptococcus dysaglactiae isolated by Fowzia (2002) from infected eyes 
of humans. 
Streptococcus pyogenes (Group A):  Strept pyogenes produce a 
number of substances which play part in pathogenicity.  The most 
important of these are O and S haemolysins, streptokinase, 
desoxyribonuclease and Disk toxin (Barrow and Feltham, 2003). 
            Streptococcus pyogenes was recoverd from patiant with orbital 
cellulitis with no evidence of paranasal sinus disease and with complete 
loss of vision (Connel et al, 2001). In other studies, Fowzia (2002) and 
Salma (2003) reported the presence of Streptococcus pyogenes in cases of 
conjunctivitis and endophthalmitis. Streptococcus pyogenes causes 
bovine mastitis (Carter, 1986) 
Shigidi (1972) isolated Streptococcus pyogenes from normal 
respiratory tract of camels, he concluded that it can invade lung tissue and 
cause pneumonia.  It was isolated from the nasal cavity of infected 
camels by Negm Adien (2003) and Mustafa (2005) isolated it from 
vagina of she camel with infertility problems. 
Streptococcus pneumoniae: Capsulated strains produce highly 
characteristic smooth flat colonies on blood agar and they are surrounded 
by greensh discoloration of the medium, and followed by and outer zone 
of haemalysis (Stewart and Beswick, 1977). 
Pneumococci are usually identified by their sensitivity to optochin 
(ethylhydrocupreine dihydrochloride) or by bile solubility (Murray et  al, 
1998)        
   Non-capsulated strains of Pneumonococci were isolated from outbreak 
of conjunctivitis, but they are bile-soluble and optochin-sensitive 
(Shayegani et al, 1982). 
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          Streptococcus pneumoniae was isolated from lens-related bacterial 
keratitis (Mcleod et al, 1998). Silverman (2001) indicated that 
mucopurulent conjunctivitis can be caused by Streptococcus pneumoniae. 
Also Fowzia (2002) recoverd it from patients with keratitis and lacrimal 
glands infections. Martin and Turco (2003) recognized an outbreak of 
conjunctivitis due to atypical an encapsulated Streptococcus pneumoniae. 
Salma (2003) isolated it from infected eyes of humans. 
1.5.1.3Micrococcus spp: 
 Gram-positive cocci in small or larg clusters, non-motile; non 
sporing. Aerobic. Catalase positive; usually oxidase positive. Do not 
usually produce acetoin. Attack sugars oxidatively or not at all (Barrow 
and Feltham, 2003). 
There are occasional reports of infections with strains similar to 
Micrococcus lylae and the marine species Micrococcus 
sedentarius(Barrow and Feltham, 2003). Micrococcus spp described as 
one of the organisms associated with ocular infectious disease (Mahon 
and Manuselis, 2000) 
Micrococcus sedentares and Micrococcus varians were isolated by 
Fowzia (2002) from patients with conjunctivitis. Kawther (1997) isolated 
Micrococcus roseus from infected eyes of humans. 
Micrococcus spp was recoverd from infected eyes of different animals in 
many studies (Greding et al, 1993; Fatimah et al, 1994; Seham et al, 1995 
and Kawther, 1997). 
Kawther (1997) studied the eye infections in different animals and man 
found that Micrococcus constituted the largest percentage of isolates from 
horses (26.6%) which indicats it's pathogenicity for the horses. She 
recoverd M. varian from infected eyes of cattle and horses, M.luteus from 
sheep and horses and M. roseus from horses. 
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Iman (1995) isolated Micrococcus luteus (3.7%), Micrococcus 
varians(9.7%) and Micrococcus roseus (7.5%) from 53 Gram-positive  
organisims isolated from the conjunctival sac of poultry with infectious 
coryza. 
1.5.1.4Corynebacterium spp: 
Gram-positive rodes. Non-motile; non-sporing; non acid fast, 
aerobic and facultatively anaerobic. Catalase positive; usually oxidase-
negative. Attack sugars fermentatively or do not attack them (Barrow and 
Feltham, 2003) 
Cornybacterium spp were described in many studies as an etiologic agent 
of keratitis (Garg and Rao, 1999; Mahon and Manuselis, 2000; Schaefer 
et  al, 2001). Corynebacterium diphtheroids -a toxin-producing - was 
reported as a highly pathogenic cause of conjunctivitis (Jawetz et al, 
1995). Mustafa (2005) isolated Corynebacterium diphtheria from vagina 
of she camel 
Corynebacterium mycetoides was reported as a cause of tropical ulcers in 
man (Barrow and Feltham, 2003). 
The major habitats of Corynebacterium amycolatum are man and 
animals it was reported as a causative agent of mastitis in cattle and 
wound infections in man. Corynebacterium macginleyi strains have been 
isolated from eye often in association with infections (Greenwood et al, 
2003)  
Corynebacterium diphtheriae is pathogenic for man and 
Corynebacterium pseudutuberculosis, Corynebacterium pyogenes are 
important pathogens in animals. Corynebacterium xerosis is sometimes 
found in the conjunctiva, Corynebacterium pseudodiphtheriticum is 
found as acomensal in nose and throat (Stewart and Beswick, 1977). 
More over it has been associated with respiratory tract infections (Brooks 
et al, 2007) 
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Corynebacterium xerosis, Corynebacterium pseudodiphtheriticum and 
Corynebacterium striatum were recovered from camel urine by Muna 
(2003) 
Corynebacterium pseudutuberculosis and Corynebacterium kutscheri are 
animal pathogens (Barrow and Feltham, 2003) 
Corynebacterium pyogenes causes mastitis, abscess, suparative 
pneumonia and wound infections in cattle, sheep and swine (Carter, 
1986). Corynebacterium pseudutuberculosis causes ulcerative 
lymphangiaitis in horses, causeos lymphadenitis in sheep and purulent 
arthritis in lambs (Carter and Wise, 2004) 
Corynebacterium spp were isolated from infected eyes of different 
animals species (Greding et al, 1993; Fatimah et al, 1994 and Seham et 
al, 1995).  
In a study of eye infections Kawther (1997) isolated 
Corynebacterium bovis from infected eyes of humans and horses, and 
Gardnerella vajinalis (formerly Corynebacterium vajinalis) from infected 
eyes of humans. 
Fowzia (2002) isolated Corynebacterium mycetoides from patient 
with keratoconjunctivitis and Cornybacterium striatum from patient with 
endophthalmitis. Salma (2003) isolated Corynebacterium xerosis from 
infected eyes of humans. 
Corynebacterium spp were found to be the most prevalent organismis 
associated with pneumonia in camels( Farag et al, 1953) .Mohammed and 
Farah (1994) studied aerobic bacterial species in Sudanese dromedary 
lymph nodes Corynebacterium diphtheriae was isolated from bronchial 
lymph nodes and they conclude that this organism was pathogenic or 
potentially pathogene. 
Corynebacterium ammoniagenes is often associated with nappy rash in 
infants. (Barrow and Feltham, 2003) 
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1.5.1.5 Actinomyces spp:- 
Gram-positive rods, may show rudimentary branching, non motile, 
non-sporing, non acid-fast, Microaerophilic and anaerobic, catalase-
negative (two exceptions). Attack sugars fermentively (Barrow and 
Feltham, 2003).          
  Actinomyces      species was   considered   in case of severe 
postoperative intraocular inflammation (Garelick et al, 2002). Fowzia 
(2002) isolated Actinomyces viscosus from patient with lacrimal gland 
infection. Peters et  al (2001) reported that endogenous endophthalmitis 
can be caused by Actionomyces species. Moreover, Actinomyces spp was 
described as a causative agent of canalculitis (Forbes et al, 2002). 
Actionomyces esraelii was described as an organism associated with 
ocular infectious disease (Mahon and Manuselis, 2000) 
 Kawther (1997) isolated Actionmyces odonolyticus from infected eyes of 
humans and Actinomyses spp from infected eyes of cattle.  
Actinomyces viscosus has been identified as a causative agent of animal 
diseases, it involved in the etiology of lacrimal canaliculitis and other eye 
infections (Sneath et al, 1986). 
1.5.1.6 Propionibacterium spp: 
           Gram-positive diphtheroidal rods, may be coccoid, bifid or even 
branched. Non-motile; non-sporing. Anaerobic to aerotolerant. Catalase- 
positive, attack sugar by fermentation with propionic acid as the end 
product (Barrow and Feltham, 2003). 
Propionibacterium acnes was isolated from cases with keratitis, orbital 
cellulitis, lacrimal apparatus infections and endophthalmitis also 
Propionibacterium prpounicum was recoverd from lacrimal apparatus 
infections (Mahon and Manuselis, 2000). 
Propionibacterium avidum was isolated from patient with lacrimal gland 
infection by Fowzia (2002). 
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1.5.1.6 Listeria spp: 
             Gram-positive rod; motile, non-sporing; non acid fast. Aerobic 
and facultatively anaerobic. Catalase positive, oxidase negative; produce 
acetoinn, attack sugars by fermentation (Barrow and Feltham, 2003)  
Listeria monocytogen and Listeria ivanovii (previously classified as 
Listeria monocytogenes serotype 5) are pathogenic for domestic animals. 
Listeria ivinovii is miledly pathogenic and is an occasional cause of 
apportion in sheep and cattle (Radostitis et al, 2000). 
Listeria monocytogenes was recoverd from ocular infectious 
diseases (Mahon and Manuselis, 2000). Listerial endophthalmitis and 
uvitis in ruminants occur in both sheep and cattle, and it can occur as an 
outbreak. Many, but not all, outbreaks have been associated with 'self-
feed' silag in the winter period. Listeria monocytogenes is associated with 
outbreak of cattarral conjunctivitis. Also conjunctivitis recorded in 
agricultural workers handling with infected livestock (Radostitis et al, 
2000)  
 In Sudan Kawther (1997) isolated Listeria spp from infected eyes of 
cattle. 
         In a study of association of bovine eye infection with silage feeding 
which was done by Watson and Trenti (1994); samples were collected 
from different farms showed association with Listeria monocytogenes 
bacteria which was recovered from corneal surface eyes .The disease was 
characterized by an inflammation of iris which produced changes in the 
cornea and anterior chamber.  
Listeria monocytogenes was obtained by direct culture of 
conjunctival swabs from ewes affected with partial closing and apparent 
blindness in one eye, accompanied by cloudiness of iris and anterior 
chamber (Walker and Morgan, 1993) 
1.5.1.7 Aerococcus spp: 
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 Gram-positive spheres in pairs, tertrats and small clusters. Non 
motile; non sporing. Aerobic and microaerophilic. Catalase negative or 
only feebly positive; oxidase-negative. Attack sugar fermentatively 
without gas production (Barrow and Feltham, 2003) 
Aerococcus viridans was isolated from infected eyes of humans by 
Kawther (1997) 
1.5.1.8 Enterococcus spp: 
Gram-positive cocci in pairs or short chains. Non motile (exept two 
species). Non sporing. Aerobic, facultatively anaerobic. Catalase and 
oxidase negative. Attack carbohydrates fermentatively (Barrow and 
Feltham, 2003) 
Enterococcus feacalis and other Enterococcus spp were associated 
with ocular infectious disease (Mahon and Manuselis, 2000) 
Endophthalmitis caused by Enterococcus faecalis usually is 
associated with poor visual outcomes. Enterococcus faecalis often is 
resistant to gentamycin and cephalosporins but was sensitive to 
vancomycin in all isolates tested. (Scott et al, 2003) 
Although there have been a few reported cases of Enterococcal 
endophthalmitis, Enterococcus faecalis was isolated and identified by 
culturing of samples of conjunctival sac, anterior chamber and vitreous 
and humor from case of endophthalmitis complicated with corneal ulcer 
(Lee and Lee, 2004). 
1.5.1.9 Bacillus spp: 
Rods, mainly Gram-positive in young cultures. Motile (some non 
motile forms occur).Non acid fast; produce heat-resistant spores under 
aerobic conditions. Aerobic; some species facultatively anaerobic. 
Oxidase variable; catalase positive (Barrow and Feltham, 2003). 
Bacillus spp are prevalent in soil, water, air and vegetation. Such 
organisms may occasionally produce endophthalmitis and conjunctivitis 
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in immunocompromised humans. Bacillus cereus is an important cause of 
eye infections; sever keratitis, endophthalmitis and panophthalmitis. 
Typically, the organisims are introduced into eye by foreign bodies 
associated with trauma (Brooks et al, 2007) 
Bacillus anthracis causes carbuncle like lesions on the lid margin, which 
are eradicated with penicillin (Mahon and Manuselis, 2000). Moreover 
Fowzia (2002) isolated Bacillus spp from patient with endophthalmitis. 
Bacillus spp were isolated from conjunctival sac of poultry with 
infectious coryza the isolates were Bacillus cereus (28.3 %) of the 
isolates, Bacillus megaterium (10.9%), Bacillus firmus (7.5%) and 
Bacillus pantothenticus (5.9%) (Iman, 1997). 
Kawther (1997) isolated Bacillus spp from humans, cattle, goats and 
horses. Moreover, Bacillus spp were recoverd from infected eyes of 
animals in many studies (Greding et al, 1993; Fatimah et al, 1994 and 
Seham et al, 1995)  
1.5.1.10 Mycobacterium spp:  
Gram-positive rods, occasionally coccoid, non motile, acid fast. 
Aerobic to microaerophilic attack sugars oxidativily (Barrow and 
Feltham, 2003). 
Mycobacterium tuberculoses and Mycobacterium leprae are ocular 
pathogen and are usually an extention of systamic disease isolates are 
frequently recoverd from patient who wear contact lenses, have a history 
of eye trauma from soil, water or have had radial keratotomy. 
Mycobacterium other than tubercle bacilli (MOTT) most commonly 
isolated from cases of keratitis (Mahon and Manuselis, 2000) 
In the uval tract leprosy may cause sever nonspecific uvitis or chronic 
uvitis with small lepromas seen as prealy white nodules visible on the iris 
surface (Crick and Trimble, 1986) 
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1.5.1.11 Other Gram-positive bacteria associated with eye infections:- 
               Numerous other Gram–positive bacteria may also cause eye 
infections such as Pediococcus spp, Peptococcus spp and 
Peptostreptococcus spp. Nocardia species are infrequent causes of 
keratitis and endophthalmitis (Weigneist et al, 2001).             
 Ritterband   et al (2002) reported a case of Gemella hemolysans 
keratitis and consecutive endophthalmitis. Diphtheritic conjunctivitis may 
occur in conjunction with diphtheria elsewhere in the body (Forbes et al, 
2002) 
Gram-positive rods Lactobacillus was isolated from infected eyes of 
goats by Kawther (1997).  
1.5.2 Gram-negative bacteria: 
1.5.2.1 Neisseria spp: 
           Gram- negative cocci, aerobic, catalase positive, oxidase positive 
attack sugar by oxidation (Barrow and Feltham, 2003). 
Atypical Neisseria is non motile diplococcus, aproxemately 0.8mm 
in diameter. Individual cocci are kidney shaped; when the organism 
occurs in pairs. The flat concave sides are adjacent (Brooks et al, 2007) 
          Neisseria   gonorrhoeae causes conjunctivitis of new born babies. 
The disease is acquired during passage through infected vaginal canal 
(Forbes et al, 2002). Neisseria meningitidis causes mucopurulent 
conjunctivitis (Silverman, 2001). Moreover Fowzia (2002) isolated it 
from infected eyes of humans. 
 Kawther (1997) studied eye infections in animals. In goats 
Neisseria elongata was found to be the common isolate (15%).  In sheep 
majority of isolates were Neisseria cineria, Neisseria mucosa and 
Neisseria gonorrhoeae, presented at percentage of (41.7%). 
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Couws et al (1995) isolated Neisseria spp from infected eyes of cattle. 
Also Neisseria spp were recoverd from dogs affected with ophthalmic 
condition (Greding et al, 1993) 
In India Chauhan et al (1986) studied bacterial flora of upper 
respiratory tract of 219 apparently healthy camels, sample taken were 
nasal swabs and isolated Neisseria spp at percentage of (45%) of the 
isolates. 
Alani (1989) studied respiratory tract infections in camels in Irag, 
Neisseria spp, Corynebacterium spp and Staphylococcus spp were 
isolated from infected lungs. 
1.5.2.2 Branhamella spp: 
                  Gram-negative cocci which may resist decolorization. 
Aerobic, catalase positive, oxidase positive, does not produce acid from 
carbohydrates, generally reduce nitrate to nitrite (Barrow and Feltham, 
2003).  
Branhamella spp were isolated from 22% of field cases outbreaks of 
ovine infectious keratoconjunctivitis in lambs under one year of age 
(Halderen et al, 1994). 
Branhamella ovis was the organism regularly isolated from healthy 
ewes and lambs. But it was isolated more often from eyes affected by 
ovine keratoconjunctivitis than from unaffected eyes (Dagnall, 1994). 
Branhamella ovis causes a severe conjunctivitis in sheep and goats and it 
was also recorded from outbreaks of keratoconjunctivitis in cattle 
(Radostitis et al, 2000)  
1.5.2.3 Bordetella spp: 
  Gram-negative rods; may be motile by peritrichous flagellea or non 
motile. Aerobic, catalas positive oxidase may be positive or negative 
(Barrow and Feltham, 2003). 
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1.5.2.3.1 Bordetella parapertussis: 
 A natural host in humans causes parapertussis, amild form of 
whooping couph (Carter and Wise, 2004). It may cause a disease similar 
to wooping cough, but is generally les severe. The infection is often 
subclinical. Bordetella parapertussis grows more rapidly and produce 
large colonies (Brooks et al, 2007) 
1.5.2.4 Moraxella spp:  
It was isolated and described in 1896 by Morax, as a bacterium 
associated with human conjunctivitis and corneal infection (Buxton and 
Fraser, 1977). 
           This is a Gram-negative rods; non motile, aerobic, catalase 
positive and oxidase positive. Sugars are not attacked. Growth improved 
by addition of blood or serum.   
           An organism resembling Moraxella lacunata was isolated from the 
conjunctiva of guinea pigs. Moraxella bovis causes conjunctivitis in cattle 
and horses (Barrow and Feltham, 2003) 
            In the Sudan, El Sanousi et al (1971) made the first isolation of 
Moraxella bovis in the Sudan from a suspected outbreak of infectious 
bovine keratoconjunctivitis (IBKC) in a herd of ten Zebu cattle (2-4years) 
kept for fattening in the vicinity of Khartoum.  
    Tween-80 hydrolysis was used as a criterion for selection of Moraxella 
bovis colonies among other contaminants which are usually found in 
bovine eyes (ElSanousi et al, 1984). 
The surface of Moraxella bovis is coverd with hair like structures known 
as pili. The pili allow the bacteria to attach to conjunctiva and the cornea 
and introduce the injury (Oury et al, 2000) 
     Moraxella bovis was found to be sensitive for various antibiotics and 
sulphonamides. It was also found to be sensitive to all eye drops (El- 
Sanousi et  al, 1984).  
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          Fatimah et al (1994) isolated Moraxella spp from sheep during an 
outbreak of infectious keratoconjunctivitis.     
           Eighteen isolates of a Gram-negative coccus were cultured from 
the eyes of dairy and beef calves affected with infectious bovine 
keratoconjunctivitis (IBKC; ‘pinkeye’) in northern California, USA, 
during summer 2002. The isolates were most closely associated with 
Moraxella bovis and Moraxella ovis; the isolated organisms were named 
Moraxella bovoculi sp. Nov (Angelos et al, 2007) 
Moraxella catarrahalis (Formerly Branhamella) was isolated from 
infected eyes of sheep, goats and cattle by Kawther (1997).  Moraxella 
osloensis was isolated in Sudan by Kawther and ELSanousi (2001)   from 
horses kept at a police cavalry station at Bahri for the first time. Moreover 
Moraxella catarrahalis and other Moraxellae spp were recoverd from 
infected eyes of humans by Fowzia (2002) and Salma (2003). 
Moraxella lacunata produces a localized conjunctivitis with little 
discharge from the eye (Forbes et al, 2002). 
Moraxella catarrhalis is a member of the normal flora in 40-50% 
of normal school children and it causes conjunctivitis. (Brooks et al, 
2007) 
1.5.2.5 Pseudomonas spp: 
       The organism is Gram-negative rod, motile by bipolar flagella , 
aerobic ,catalase positive oxidase positive, produces alkali in open tube 
O.F medium , attack few or no carbohydrate, diffusible pigments may be 
produce by some species (Barrow and Feltham, 2003). 
In the united state Staph.aureus, Strep.pneumoniae and Pseudomonas 
aeruginosa account for more than 80% of all bacterial corneal ulcers 
(Forbes et al, 2002) 
Pseudomonas aerogenosa is an opportunist in weakened tissues       
(burns), wounds, and young animals. In all animals it causes wound 
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infections, ear infections and nosocomial infections. It causes corneal 
infection in humans and horses. In sheep it causes dermatitis (Carter and 
Wise, 2004) 
Pseudomonas spp are commonly isolated from bacterial corneal ulcers 
and keratitis that developed after trauma to the corneal epithelium in 
horses and the organism promotes rapid liguifaction of corneal stroumal 
proteolycans. Early cases respond to aggressive topical therapy with 
tobramycin or gentamicin (Radostitis et al, 2000)  
Peters (2001) found that the most common Gram-negative organisms 
associated with postoperative endophthalmitis are Pseudomonas 
aeruginosa, Proteus and Haemophilus spp.  
  Fowzia (2002) isolated Pseudomonas aeruginosa from patient with 
conjunctivitis. Salma (2003) isolated Pseudomonas aeruginosa and 
Pseudomonas fluorescens from four cases of eye infections. 
Pseudomonas dominate was isolated by Kawther (1997) from cattle eyes. 
Pseudomonas spp were isolated from calves, sheep horses and dogs in 
many studies (Greding et al, 1993; Fatimah et al, 1994; Moor et al, 1995; 
Gouws et al, 1995 and Seham et al, 1995) 
1.5.2.6 Burkolderia spp:  
Burkolderia cepacia (formerly known Pseudomonas cepacia) is 
occasionally recovered from clinical specimens, but it is rarely 
pathogenic in animals. Humans with cystic fibrosis are particularly 
suspected to Burkolderia cepacia infections (Carter and Wise, 2004). 
Wright and Afshari (2006) studied clinical and microbiologic 
characteristics of corneal infections following penetrating 
keratoplasty(PK). Pathogenic organisms identified were Burkholderia 
cepacia, Pseudomonas aeruginosa, Serratia marcescens, 
Corynebacterium diptheroids, Streptococcus viridans, Moraxella 
catarrhalis and others.  
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1.5.2.7Haemophilus spp:  
             Gram-negative rods or coccobacilli, often markedly pleomorphic; 
non-motile, aerobic, and facultatively anaerobic, oxidase and catalase 
reaction vary between species and strains. Nitrate is reduced to nitrite. 
They are fastidious and require media containing X (Haemin or other 
prophyrins) and Co-enzyme A (nicotinomide adenine dinucleotide or its 
phosphate) V factors and undefined constituents of the blood and serum. 
Attack sugars fermentatively (Barrow and Feltham, 2003). 
In children, the most common causes of bacterial conjunctivitis are 
Haemophilus influenzae, Strept.pneumoniae and Staph aureus(Modarres 
et al, 1998). Haemophilus influenzae have been responsible for epidemic 
of conjunctivitis (Forbes et al, 2002). Haemophilus influenzae biogroup 
aegypticus has been associated with a highly communicable form of 
conjunctivitis. (Brooks et al, 2007) 
Haemophilus influenzaemurium causes respiratory infections and 
conjunctivitis in mice (Carter, 1986)  
Haemophilus parasuis is asecondary invader in swine influenza, 
enzootic pneumonia and other pneumonias. It is the primary agent of 
Glasser disease a worldwide disease of young pigs characterized by              
a polyserostitis and occasionally by meningitis. Also it is one cause of 
infectious arthritis and pneumonia in older pigs (Carter and Wise, 2004) 
Haemophilus ovis has been reported twice in sheep, as a commensal and 
as a cause of bronchopneumonia (Carter and Wise 2004). 
Haemophilus somnus has been isolated from the conjunctival sac of 
feedlot cattle affected with conjunctivitis (Radostitis et al, 2000). 
1.5.2.8 The Enterobacteria: 
 Gram-negative rods, aerobic and facultative anaerobic, reduce 
nitrate to nitrite, grow readily on simple media. On McConkey’s media, 
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some are lactose fermenters and others are not (Barrow and Feltham, 
2003). 
The family Enterobacteriaceae was reported as causative agent of 
mucopurulent conjunctivitis (Silverman, 2001). Also they are the most 
frequently isolated organisms from infants and children with acute 
conjunctivitis (Mahon and Manuselis, 2000)       
 Liu et al (1988) studied a condition affecting the eyes of 4-weeks old 
chickens. Pure cultures of Klebsiella were obtained from the ocular 
discharges of sick birds. This is the first report from China of ocular 
disease due to Klebsiella in chickens. 
            Seham et al (1995) studied infectious keratoconjunctivitis in dairy 
calves .Thirty swabs were collected from infected eyes of calves and were 
examined bacteriologically; E.coli was isolated from 14 cases, Klebsiella 
aerogenes from 12 cases, Proteus spp from 9 and Serratia marcescens 
from 2 cases.  
Greding et al (1993) isolated E.colli and Klebsiella spp from infected 
eyes of dogs. Moore et al (1995) isolated E.colli from infected eyes of 
horses and Kawther (1997) isolated Klebsiella spp from infected eyes of 
goats. 
Fatimah et al (1994) isolated E.colli, Klebsiella aerogenes and 
Enterobacter aerogenes from sheep with infectious keratoconjunctivitis. 
Klebsiella pneumoniae and Serratia marcescens were isolated in cases of 
keratitis (Schaefer et al, 2001 and Kowalski et al 2001). E.coli is the most 
common causative agent of endogenous endophthalmitis (Peters, 2001)  
Proteus mirabilis was recoverd from patients with lacrimal apparatus 
infections and endophthalmitis (Mahon and Manuselis, 2000)  
Fowzia (2002) isolated Klebsiella pneumoniae, Prouteus vulgaris and 
Yersenia enterocolitica from patients with eye infections. Also Klebsiella 
pneumonia was isolated by Salma (2003) from infected eyes of humans.  
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 An exogeneous keratoconjunctivites flowing tuch-transmission is always 
possible in cases with bacillary dysentery (Shigella group), cholera 
(Vibrio cholerae), typhoid fever (Salmonellae) and Brucellosis a few 
cases of these eye infections have been reported in tropical countries 
(Rodger, 1981) 
1.5.2.9 Pasteurella spp: 
Gram-negative rods. Non motile. Aerobic and facultatively 
anaerobic. Usually catalase positive; oxidase positive sugars are attacked 
by fermentation (Barrow and Feltham, 2003). 
Pasteurella multocida (capsular type A) has been isolated from the eyes 
of housed heifers which experienced outbreaks of sever keratitis with 
sever loss of corneal stroma within 72 hours of onset (Radostitis et al, 
2000) 
Kawther (1997) isolated Pasteurella ureae from infected eyes of 
goats, Pasteurella multocida and Pasteurella heamolytica (type A) from 
infected eyes of sheep. 
1.5.2.10 Aeromonas spp: 
Gram-negative rods. Motile and non motile, aerobic and 
facultatively anaerobic. Catalase positive, oxidase positive, sugars are 
attacked fermentatively (Barrow and Feltham, 2003).  
Aeromonas salmonicida was recoverd from infected eyes of cattle by 
Kawther(1997) and from patient with endophthalmitis by Fowzia (2002) 
1.5.2.11 Other Gram-negative bacteria asossiated with eye infections: 
Kawther (1997) isolated Totamel plyeseas from infected eyes of 
cattle, Cardiobacterium hominis and Vibrio spp from infected eyes of 
humans,  
    Ruiz-Moreno    et   al (2001) reported Hafnia alvei -a Gram-negative 
bacterium rarely isolated from human specimen- as an aetiological agent 
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of delayed-onset endophthalmitis. Acintobacter spp was isolated by 
Moore et al (1995) from infected eyes of horses. 
1.5.3 Some antibiotics used in the treatment of eye infections: 
Chloramphenicol: It is a bactriostatic broad-spectrum antibiotic. It was 
first isolated in1947 from cultures of Streptomyces venezuelae. It was 
synthesized in 1949. It is a potent inhibitor of microbial protein synthesis. 
It inhibits the peptidyal transferase step of protein synthesis (Kowalski et 
al, 2001) 
Tetracycline: It is a bactriostatic broad-spectrum antibiotic that inhibits 
protein synthesis. It obtained by catalytic dehalogenation of 
chlorotetracycline which was isolated from Streptomyces aureofaciens, 
was introduced in1948. Tetracycline has been available since 1953. 
(Kowalski et al, 2001). 
It is used in the treatment of infections caused by Chlamydia, 
Mycoplasma and Rickettsia (Murray et al, 1998). Topical tetracycline 
ointment is effective in treating trachoma (Sandford-Smith, 1997) 
Gentamycin: It is a bacteriocidal antibiotic, it is irreversible inhibitor of 
protein synthesis. It was isolated from Micromonospora purpuea in 
1944(Connell et al, 2001). 
Gentamycin is an aminoglycside antibiotic, it is effective against Gram-
negative bacteria. It can be toxic to epithelia (Silveman, 2001) 
Penicillin G: It is one of the aminopenicillins. It inhibits bacterial growth 
by interfering with a specific step in bacterial cell wall synthesis   
 It remans the drug of choice for Neisseira meningitidis. Orbital cellulitis 
with complete loss of vision can be treated with coftriaxone, fluclaxacin 
and metronidazole and later penicillins (Connell et al, 2001). 
 Erythromycin:    It was obtaind in 1952 from Streptomyces erythreus. 
The antibacterial action of it may be inhibitory or bacteriocidal.  
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 Erythromycin is indicated for Gram-positive and it has been used for 
corneal and conjunctival infections treatment (Silverman, 2001) 
It inhibits protein synthesis.  It is a drug of choice in infections 
caused by Pneumococci, Streptococci, Corynebacteria, Mycoplasma 
pneumonae, Chlamydia trachomatis and Cambelobacter spp (Brooks et 
al, 2007). 
Ciprofloxacin:  It is a broad spectrum antibiotic, inhibits bacterial DNA 
synthesis. It is an effective drug for Gram-positive bacteria in bacterial 
keratitis (Kowalski et al, 2001) 
Cephalosporin: Ceftriaxone is the third generation of cephalosporin 
which inhibits protein synthesis. The drug is active against resistant 
bacteria including Gonococci, Haemophilus influenzae, and other Gram-
negative organisms. Ceftriaxone is used in suspected hematogenous 
source for endophthalmitis (Peters, 2001). 
Ampicillin: It is one of the aminopenicillins. It inhibits bacterial growth 
by interfering with a specific step in bacterial cell wall synthesis.   
Strepotmycin: It is bacteriocidal antibiotic, it is irreversible inhibitor of 
protein synthesis. It was isolated from Streptomyces griseus in 1944. 
Cloxacillin: It is one of the aminopenicillins and it inhibits bacterial 
growth by interfering with a specific step in bacterial cell wall synthesis 
(Katzung, 2001) 
               Antibiotic sensitivity tests were preformed by Seham et  
al,(1995) when they studied infectious Keratoconjunctivitis in dairy 
calves. Bacteria isolated were, E. coli, Staphylococcus aureus, Klebsiella 
aerogenes, Proteus spp, Streptococcus faecalis, Pseudomonas spp and 
Anthracoid bacteria. Chloramphenicol was the most effective drug while 
streptomycin and Erythromycin were least effective. 
Moore et al (1995) used 73 aerobic bacteria isolated from 64 eyes of 
horses with infectious keratitis. 58% of the isolates were Gram-positive 
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and  42% were Gram-negative, concluded that  Gentamicin , Tobramycin, 
Polymyxin  and Neomycin were highly effective . 
Angelos et al (2000), studied efficacy of florfenicol for treatment 
of infectious bovine keratoconjunctivitis, found that florfenicol 
administered subcutaneously (1 dose) or intramuscularly (2 doses 48 
hours apart) was effective for treatment of calves with naturally occurring 
IBKC. 
Fowzia (2002) subjected 51 strains of bacteria isolated from 
infected eyes of humans to in vitro antimicrobial sesnsitivity tests. She 
concluded that chloramphenicol was the drug of choice, (80.4%) of  
isolates were sensitive to it. Gentamycin came second to 
chloramphenicol, (74.5%) of isolates were sensitive to it. High percentage 
of isolates shwoed resistance to ampicillin (94.1%) and penicillin (63%).  
 
 
 
 
 
 
 
 
CHAPTER TWO 
MATERIALS AND METHODS 
 
2.1 Asepsis and Sterilization:- 
2.1.1 Hot-air oven:  
   Glassware such as Petri dishes, test tubes, flasks, forceps, Pasteur 
pipettes and graduated pipettes etc were sterilized in the hot air oven at 
160°C for one hour.  
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2.1.2 Direct flame: 
 Wire loops were sterilized by direct flame 
2.1.3 Autoclaving: 
Media , solution, Bottles, rubber stoppered flasks etc were sterilized 
by autoclaving at 15/lb square inch at  121°C  for 15 minuets but 
carbohydrate media was sterilized by autoclaving at 15/lb sq inch at 
110°C for 10 minutes. 
2.1.4 Tyndallization:- 
Sensitive media like Dorset egg media were sterilized by 
tyndallization for three successive days. 
2.1.5 Irradiation and disinfectants:- 
Phenolic disinfectants and absolute alcohol were used for 
disinfecting floors, walls, roofs of the laboratory and media pouring 
room, 70% alcohol was used for disinfecting the benches. The ultra violel 
(U-V) irradiation for 20 minutes was used to sterile the vacuum of the 
media pouring room. 
2.2 Media for isolation, identification and sensitivity testing 
Several solid, semisolid, and liquid media were used. 
 
 
 
2.2.1 Solid media: 
2.2.1.1 Nutrient agar (Oxoid Ltd, England) 
This medium consists of Lab-lemco powder, yeast extract, sodium 
chloride, peptone and agar. It was obtained in dehydrated form. The 
medium was prepared according   to the manufacturer's instructions by 
dissolving twenty-eight grams of the powder in one liter of distilled water 
by boiling. The pH was adjusted to 7.4 and then the medium was 
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sterilized by autoclave (121°C for   15  minutes ), cooled to 50-55°C and 
then distributed aseptically into sterile Petri dishes 20 ml in each dish and 
lefted to solidify under aseptic condition. 
2.2.1.2 Blood agar (Oxoid Ltd, England) 
This medium consists of Lab-lemco powder, yeast extract, peptone, 
sodium chloride, and agar. It was obtained in dehydrated form. The 
medium was prepared according   to the manufacturer's instructions by 
dissolving fourty grams of the powder in 900 ml of distilled water by 
boiling. The pH was adjusted to 7.4 and then the medium was sterilized 
by autoclave (121°C for   15 minutes), cooled to 50-55°C.  Hundred   ml   
of    fresh defibrinated sheep blood were added aseptically and then 
mixed gently and distributed into sterile Petri dishes 20 ml in each dish 
and lefted to solidify under aseptic condition. 
2.2.1.3 Chocolate agar: 
Blood agar plates were placed (medium down) in an incubator 
seted at 65°C for 1-1½ hour until the medium assumes a uniform 
'chocolate' colour. 
2.2.1.4 MacConkey's agar (Oxoid Ltd, England) 
This medium consists of bile salts, peptone, sodium chloride, neutral 
red and agar. It was obtained in dehydrated form. The medium was 
prepared according   to the manufacturer's instructions by dissolving fifty 
two grams of the powder in one liter of distilled water by boiling. The pH 
was adjusted to 7.4 and then the medium was sterilized by autoclave 
(121°C for 15 minutes), cooled to 50-55°C and then distributed 
aseptically into sterile Petri dishes 20 ml in each dish and lefted to 
solidify under aseptic condition. 
2.2.1.5 Urea agar (Oxoid Ltd, England) 
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 This medium consists of peptone, sodium chloride, dextrose, 
disoduom hydrogen phosphate, potassium dihydrogen phosphate, phenol 
red and agar.  It was obtained in dehydrated form. The medium was 
prepared according to manufacturer instructions by dissolving 2.4 g of the 
powder in 95 ml distilled water by boiling. After sterilization by 
autoclaving  at 115°C  for  20 the base medium was cooled to 50°C and 
aseptically  5  ml  of  sterile  40% urea  solution were added . The pH was 
adjusted to 6.8 and distributed into 10-ml aliquots into sterile screw-
capped bottles, which were allowed to solidify in slope position. 
2.2.1.6 Aeusculin agar: 
This medium   was   prepared according to Barrow and Feltham 
(2003). The medium   constitutes   of  1 gram aeusculin, 0.5 grams ferric 
citrate and 20 grams agar  dissolved  in  1000   ml   of peptone  water and  
sterilized at 115°C  for 10  minutes after adding 2% agar . The media was 
distributed aseptically into 10 ml aliquots sterile screw- capped bottles   
and   allowed to solidity in slope position. 
2.2.1.7    Simmon's citrate agar: (Oxoid Ltd, England) 
This medium consists of sodium chloride, magnesium    sulphate,      
ammonium     dihydrogen phosphate,     sodium ammonium phosphate, 
sodium citrate, Bromo-thymol blue and agar. It was obtained in 
dehydrated form. The medium was prepared according to manufacturer 
instructions. Twenty three grams were dissolved in 1000 ml distilled 
water by steaming. The   pH was adjusted to 7.0 and the medium was 
then sterilized by autoclaving 121°C for 15 minutes, distributed 
aseptically into sterile MacCarteny bottles, and allowed to solidify in 
slope position. 
2.2.1.8    Kligler's iron agar (KIA): (Oxoid Ltd, England) 
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The medium consists of 3 grams Lab-lemco powder,3 grams yeast 
extract, 20 grams peptone, 5 grams sodium chloride,10grams lactos,1 
gram dextrose,0.3gram  ferric citrate, 0.3 gram sodium thiosulphate, 0.05 
gram phenol red and 12 grams agar. It was obtained in dehydrated form. 
The medium was prepared according   to the manufacturer's instructions 
by dissolving 55 grams of powder in one litter of distilled water by 
boiling. The pH was adjusted to7.4, and distributed in10ml amount into 
test tube, sterilized by autoclaving at 121°C for 15 minute and allowed to 
set as slope. 
2.2.1.9 Amonium salt sugars (ASS): 
This medium   was   prepared according to Barrow and Feltham 
(2003). The medium composed of 1gram ammonium monohydrogen 
phosphate, 0.2 gram potassium chloride, 0.2 gram yeast extract, 20 gram 
agar, and 4 ml bromocresol purple solution 0.2% aq. sol. The solids were 
added to one litter of distilled water and dissolved by steaming. The 
indicator was added and the medium was sterilized at 115°C for 20 
minutes. The base medium was allowed to cool to about 60°C and the 
appropriate sterilized solution of carbohydrate was added to give a final 
concentration of 1%.Then the medium was mixed thoroughly and 
distributed into sterile tubes and allowed to set in slop position. 
 
 
 
2.2.1.10 Casein agar: 
This medium   was   prepared according to Barrow and Feltham 
(2003). It composed of milk skim 500 ml and nutrient agar (double 
strength) 500ml. 
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Whole fresh milk was stored overnight in refrigerator. The covering layer 
was removed and the milk was steamed for one hour and cooled in 
refrigerator sufficient litmus solution was added to give ablush-purple 
colure and medium was sterilized at 115°C for 10 minutes, cooled to 
50°C, and then added to double strength sterile nutrient agar, mixed and 
distributed in Petri dishes. 
2.2.1.11 Starch agar: 
Potato starch 10 grams, distilled water 50ml, nutrient agar 1000ml, 
the starch was triturated with water to smooth cream and add to the 
molten nutrient agar, mixed and sterilized at 115°C for 10 minutes, 
cooled to 50-55°C and then distributed aseptically into sterile Petri dishes 
20 ml in each dish and lefted to solidify under aseptic condition. 
2.2.1.12 Bile agar (40%): 
This medium was composed of 40 grams ox bile, dehydrated and 
1000 ml nutrient agar. Nutrient agar was melted and the bile was added, 
mixes and sterilized by autoclaving at 115°C for 20 minutes and cooled 
to about 55°C and distributed aseptically into sterile Petri dishes 20 ml in 
each dish and lifted to solidify under aseptic condition   
2.2.1.13 Nutrient agar containing4%, 6%, 8%, 10%Sodium chloride: 
This medium was prepared by adding 3.5 grams, 5.5 grams, 7.5 
grams and 9.5 grams of NaCl respectively to100 ml of molten nutrient 
agar, mixed to dissolved completely, sterilized by autoclaving at 115°C 
for 20 minutes and cooled to about 50OC and distributed aseptically into 
sterile Petri dishes 20 ml in each dish and lefted to solidify under aseptic 
condition. 
2.2.1.14 Arginine agar: 
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This medium was prepared according to Barrow and Feltham (2003) 
by dissolving 1gram peptone, 5 grams sodium chloride, 03 grams 
potassium hydrogen phosphate, 3 grams agar, 1ml phenol red 1% aq 
solution, and 10grams L-arginine in one liter of distilled water. Adjusting 
to PH 7.2, the medium was distributed into screw–caped bottles to a 
depth of 16mm (3.5ml) and steriled by autoclaving at 121°C for 15 
minute  
2.2.1.15 Gelatin medium: 
The medium is composed of 3 grams meat extract, 5 grams peptone, 
120 grams of gelatin and 1000   ml distilled water. It was prepared 
according to Barrow and Feltham (2003)    by dissolving the gelatin in the 
water by boiling then the other contents was added, mixed and dissolved. 
The PH was adjusted to 7.0, and then the medium was distributed into   
volumes of 5 ml in screw capped bottles and sterilized by autoclaving at 
121°C for 20 minutes.  
2.2.1.16 Dorset egg medium: 
About 750 ml of fresh egg mixture was prepared by washing fresh 
egg with soap, soaking in spirit for 20 minutes and then drying. The 
shells were broken carefully with sterile blade and forceps. The content 
were let to fall into sterile large bottle with glass bead and shaken 
thoroughly. It was then distributed in 5ml amount in screw-capped 
bottles. The bottles were placed in slope position and steamed slowly to 
75°C then the temperature was maintained at for one hour, and repeated 
in the following two days. 
 
2.2.1.17 Diagnostic sensitivity test (DST) agar (Oxoid Ltd, England) 
This medium consists of protease peptone,   veal infusion   solids,   
dextrose,   sodium chloride,   disodium phosphate, sodium acetate, 
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adenine   sulphate, guanine hydrochloride, uracil,   xanthine ,   aneurine 
and   lone agar  No 2. Forty grams of the medium were dissolved 
completely by boiling in one liter of distilled water. The pH was adjusted 
to 7.3. Then the medium was sterilized by autoclaving at 121°C for 15 
minutes.  
For blood agar the base medium was cooled to 50°C and 7% of 
defibrinated sheep blood was added aseptically, mixed well and poured 
into sterile Petri dishes in 12 ml amounts. 
2.2.2 Semi-solid media: 
2.2.2.1 Hugh and Leifson's (O-F) medium: 
This medium is composed of 2 grams peptone, 0.3 grams potassium 
hydrogen phosphate, 5 grams sodium chloride and 3grams agar. It was 
obtain in dehydrated form. 
The medium was prepared   according to Barrow and Feltham 
(2003)  by dissolving  solids  in one liter of distilled water by heating. 
The pH was adjusted to 7.1, filtered, 15 ml bromothymol blue (0.2% 
aqueous solution) were added and then sterilized at 115°C for 20 
minutes. Sterile    solution    of  glucose   was    added    aseptically    to 
give final concentration of 1%, mixed and distributed aseptically in 10 ml 
volumes into sterile test tubes of not more than 16 mm diameter. 
2.2.2.2 Motility medium: 
             This media is composed by dissolving 13 grams of dehydrated 
nutrient broth and 4 grams agar. And dissolved in one liter of distilled 
water by boilling to give semi solid agar .The pH was adjusted to 7.4. The 
medium was distributed in 5ml amounts in test tubes containing Graige-
tube then the test tubes were sterilized by autoclaving at 115°C for 20 
minutes. 
2.2.3 Liquid media:  
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2.2.3.1 Nutrient broth: (Oxoid Ltd, England) 
                  This medium is composed of lab-lemco powder, peptone, yeast 
extract, and sodium chloride. It was obtained in dehydrated form. The 
medium was prepared according   to the manufacturer's instructions by 
dissolving 13 g of the medium in one liter of distilled water. The pH was 
adjusted to 7.4 and the medium was distributed in 5 ml amounts in test 
tubes and sterilized by autoclaving at 121°C for 15 minutes. 
2.2.3.2 Salt broth: 
For NaCl broth with concentration 4.5, 6.5%, 4grams, 6 grams 
NaCl were added to 100 ml of nutrient broth, mixed, distributed 5 ml 
amounts into test tubes and sterilized by autoclaving at 121°C for 15 
minutes 
2.2.3.3 Peptone water: (Oxoid Ltd, England) 
The medium consists of peptone and sodium chloride. It was 
obtained in dehydrated form. The medium was prepared according   to 
the manufacturer's instructions by dissolving 15grams of the powder in 
one liter of distilled water. The pH of the medium was adjusted to 7.2 and 
it was distributed into 5 ml amounts in test tubes and sterilized by 
autoclaving at 121°C for 15 minutes. 
2.2.3.4 Peptone water sugars: 
This medium was prepared according to Barrow and Feltham 
(2003). 900 ml of peptone water were prepared and the pH adjusted to 
7.1.  Ten ml of Andrade's indicator were added and the medium was 
sterilized by autoclaving at 115°C for 20 minuets. 
  Sugar solution was prepared by dissolving   10 g of the appropriate 
sugar in 90 ml of distilled water, this sugar solution was steamed for 30 
minutes and added aseptically to the peptone water with indicator, the 
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medium distributed in 5 ml amount into sterile test tubes with inverted 
inner (Durham) tubes and steamed for 30 minutes 
The carbohydrates used were glucose, mannitol, mannose, xylose, 
raffinose, cellobiose, maltoes, trehalose, sorbitol, lactos, sucrose, 
arabinose, fructose, galactose, starch, and salicin. 
2.2.3.5 MR-VP test medium (Glucose phosphate medium): 
This medium was prepared according to Barrow and Feltham (2003) 
by dissolving 5 grams of peptone and 5grams of potassium phosphate 
into one liter of distilled water. The pH was adjusted to 7.5. Then 5 grams 
of glucose were added and mixed. The medium was distributed 1.5 ml 
volumes into test tubes and sterilized by autoclaving at 115°C for 10 
minuets. 
2.2.3.6 Nitrate broth: 
This medium was prepared according to Barrow and Feltham (2003) 
by dissolving one gram of potassium nitrate in one liter of nutrient broth, 
the medium distributed 5ml amounts in test tubes and sterilized by 
autoclaving at 115°C for 20 minuets. 
2.3 Reagents: 
Reagents which were used in this study prepared according to 
Barrow and Feltham (2003) 
2.3.1 Hydrogen peroxide: 
This reagent was prepared in a concentration of 3% aqueous solution 
and stored in cool place (4°C), protected from light, and used in catalase 
test. 
 
2.3.2 Oxidase test reagent: 
 Fresh solution of tetramethyl–p- phenylenediamine dihydrochloride   
was prepared at concentration of 3% aqueous solution, kept at 4°C. Strips 
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of filter paper were impregated with the solution dried and kept in brown 
container and used for oxidase test. 
2.3.3 Kovacs' reagent: 
This reagent is composed of5grams paradimethylaminbenzaldehyde, 
75 ml amyl alcohol and 25 ml concentrated   hydrochloric acid. It was 
prepared by dissolving the aldehyde in the alcohol by gently warming in  
a water bath (50-55°C). Then cooled and the acid was added carefully. 
The reagent was protected from light and stored at 4°C for later use in 
indole test. 
2.3.4 Voges-Proskauer test reagents: 
         Two reagents were prepared and used in VP test, one was 40% 
aqueous solution of potassium hydroxide (KOH) and the other was 5% 
alph-naphthol in absolute ethanol. 
2.3.5 Methyl Red solution: 
                This solution was prepared by dissolving 0.04 grams of methyl 
red in 40 ml   of ethanol and the volume was diluted with 100 ml distilled 
water. It was used in methyl red (MR) test. 
2.3.6 Nitrate test reagents:   
     Solution A: It was composed of 0.33% sulphanilic acid in 5N- acetic 
acid dissolved by   gentle heating. 
    Solution B: It was composed of 0.6%dimethyl-alph-naphthhylamine in 
5N- acetic acid. 
    Solution A and solution B were used in nitrate test. 
 
  
2.3.7 Test papers with reagents:  
2.3.7.1 Lead acetate papers: 
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  Small strip of filter paper 5-10 mm wide 50-60 mm long were cut 
and impregnated in lead acetate hot water saturated solution (10 g lead 
acetate in 100 ml hot water). The impregnated strips were dried at 50-
60°C and stored in a screw-capped container. It was used for detection of 
hydrogen sulphide. 
2.4.1 Andrade's indicator:  
This indicator was prepared by dissolving 5 grams of acid fuchsin in 
one liter of distilled water and 150 ml of alkali solution (N-NaOH) was 
added, mixed and slowed to stand at room tempratuer with frequent 
shaking for 24 hours. It was used in peptone water sugar media. 
2.4.2 Bromthymol blue  
  This indicator was prepared by dissolving 0.2 g of bromthymol 
blue powder in 100 ml distilled water. This indicator was used in hugh's 
and leifson's (O-F) medium  
2.4.3Bromcresol purpel: 
It is a product of Hopkins and William ltd., London. It was used in 
ammonium salt sugar (ASS) medium. 
2.4.4 Phenol red: 
  It is a product of Hopkins and William ltd, London. It was used in 
arginine agar medium. 
2.5 M CFarland 0.5 turbedity standerd: 
It was prepared by mixing 0.5 ml of solution A with 99.5 ml of 
solution B. 
Sulution A: 1.75 grams of BaCl2.2H2O were diluted in 100 ml distilled 
water. 
Solution B: One ml of H2SO4 was mixed with 100 ml distilled water.  
 
2.6.1 2.6.1 Blood: 
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Defibrinated sheep blood was used in preparing blood agar medium. 
It was collected from the jugular vein in sterile flask containing glass 
bead and mixed gently. The blood was distributed in 10 ml amount into 
sterile screw capped bottles and stored in refrigerator to be used for Blood 
agar medium. 
2.6.2 Plasma: 
Plasma was used for detecting coagulase activity. Rabbit plasma, 
human plasma and bovine plasma were used in this study.    
Plasma had been obtained by removing the supernatant of blood- 
anticoagulant mixture after the red cells had been settled. Then the 
palasma was put into sterile screw capped bottle and stored in the 
refrigerator. 
2.7 Samples of the study: 
Samples from infected eyes of humans and different species of 
animals were collected from several areas in Khartoum state during the 
period from July /2006 to June/2007. 
Atotal of 157 eye swab samples consisting of 41 swabs from 
infected human, 20 from infected horses, 20 from infected cows,10 from 
infected camels, 22 from infected sheep, 20 from infected goats, 12 from 
infected dogs and 12 from a pparently normal dogs.(Table,1)  
2.7.1Collection and transportation of samples: 
From humans; samples were collecting according to the method 
described by Forbes et al (2002). Purulent material from the surface of 
lower conjunctival sac and inner canthus of the infected eye were 
collected in sterile swabs aseptically and gently to avoid contamination 
with the skin. 
From animals; eye swabs were collected according to the method 
described by ElSanousi et al (1971). The head was securely restrained, 
the eye lids were forced open and the sterile swab was placed into the 
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conjunctiva and eye lid were permuted to close over. After the swab was 
saturated with eye secretion, it was forced to open again, and the swab 
was gently removed to avoid contamination with the skin. 
 The samples were put in thermo-flask containing ice and transferred 
to laboratory immediately for bacteriological examination. 
2.8 Culture methods: 
2.8.1 Primary inoculation on solid media: 
The tip of the swab was directly streaked on 10% blood agar and the 
inoculated agar plate was incubated under increased carbon dioxide 
tension (5% to10% CO2) at 37°C and checked for bacterial growth after 
24 hours and 48hours  
2.8.2 Subculture and purification of the isolates: 
Separate colonies were sub cultured on blood agar.  This was done 
by sterile wire loop to obtain pure culture. This process was repeated till 
pure cultures were obtained. Pure isolates were stored on Dorset egg 
medium for further bacteriological investigation. 
2.8.3 Incubation of cultures: 
All inoculated solid and liquid media were incubated at 37°C. 
2.8.4 Examination of cultures: 
Visual examination of all cultures on solid media was performed for 
the detection of growth, colonial morphology and any changes in the 
media. The liquid media were similary examind for turbidity, colour 
changes or formation of sediment. 
2.9 Identification of isolated bacteria: 
Identification was carried out as described by Barrow and Feltham 
(2003), Cheesbrough (2000) and El Sanousi and Saeed (1996). 
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Table (1): Numbers of samples and localities: 
 
 
 
 Khartoum Khartoum 
north 
Omdurman total 
Human 2 1 38 41 
Horse 18 - 2 20 
Camel - - 10 10 
Cattle - - 20 20 
Sheep 10 6 6 22 
Goat - 15 5 20 
Dog 13 9 2 24 
Total 43 31 83 157 
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2.9.1 Primary tests:- 
2.9.1.1 Microscopic examination: 
This was done microscopically by examining the smear stained by 
Gram's stain, to identify the shape, arrangement and Gram's reaction.  
Spore stain was used to obtain the spore shape and position. 
2.9.1.1.2 Preparation of smears: 
Smears were prepared by emulsifying a small inoculum of bacteria 
in  a drop  of normal saline and spreading on a clean slide .The smears 
were allowed to dry in air and then fixed by passing it over the flame 
three times and then stained. 
2.9.1.1.3 Staining: 
2.9.1.1.3.1 Gram's-stain: 
The slide was flooded with crystal violet stain for one minute and 
then washed. The smear was covered with iodine for one minute, rinsed 
with water; acetone was used for decolorization for 5 second, rinsed with 
water again. Then the smear was counter-stained with diluted carbol 
fuchsin for one minute, rinsed with water and allowed to dry by blotting 
with filter paper. The prepared slide was examined under microscope 
using oil- immersion objective lens. Bacteria colored red were labeled as 
Gram-negative organisms and violet colored were labeled as Gram-
positive. 
2.9.1.1.3.2 Spore stain: 
The slide was flooded with strong carbol fuchsin and heated until 
the steam came out. After 5 minutes the slide was washed well with 
distilled water, then decolorized with 3% acid alcohol till no red color 
came out and washed thoroughly with distilled water. The smear was then 
counter stained with loeffler's methylene blue for one minute, washed 
with water and blotted to dry. The prepared slide was examined under 
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microscope using oil- immersion objective lens.Vegetative cells stained 
blue, while spores stained red.  
2.9.1.2 Catalase test: 
A drop of 3% aqueous solution of hydrogen peroxide was placed on 
a clean slide. A small amount of colony of the tested organism (Avoiding 
blood agar culture) was placed on the hydrogen peroxide drop using a 
glass rod. Production of gas bubbles indicated positive result. 
2.9.1.3 Oxidase test: 
A piece of filter paper approximately 7 mm in diameter soaked in 
oxidase test reagent and dried by oven at 50°C was placed on slide. 
Asmall amount of colony of the tested organism was picked with                      
a sterile clean bent glass rod and rubbed on the filter paper. When a dark 
purple colour was developed within 5-10 seconds, the test was considered 
as positive. 
2.9.1.4 Motility: 
  For testing the motility of the organism, Graigie tube method was 
used. The tested organism was inoculated into motility medium and 
incubated. The presence of growth out of the Graigie's tube indicated 
positive result.  
2.9.1.5 Oxidation-fermentation (O-F) test: 
   By using striate loop, two tubes of Hugh and Leifsons medium 
were inoculated with the tested bacteria. One tube was being covered 
with a layer of sterile soft paraffin to a depth of about 1 – 2cm .They were 
then incubated at 37°C and examined daily up to 14 days. Fermentative 
organism was indicated by change in both tubes. Oxidative organism 
showed acid production in the open tube only. 
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2.9.2 Secondary identification of bacteria:- 
2.9.2.1 Nitrate reduction test: 
Test tube containing 5 ml of nitrate broth was inoculated with tested 
organism and incubated at 37°C for 48 hours, then 1ml of solution A was 
added flowed by adding of 1ml of solution B. positive reaction was 
recognized by developing of red colour which indicated presence of 
nitrate that means nitrate had been reduced .To tube not showing red 
color with in 5 minutes, zinc powder up to 5 mg/ml of culture was added 
and allowed to stand. Presence of red color means nitrate had not been 
reduced by the organism. Absence of red color means nitrate had been 
reduced by the organism to nitrite.    
2.9.2.2 Voges-Proskauer (V-P) test: 
Glucose phosphate medium  was inoculated with the isolate under 
test and incubated at 37°C for 48 hours .Then 0.6 ml of 5% alpa-naphthal 
followed by 0.2  ml  of 40% potassium hydroxide (KOH) aqueous 
solution were added to one ml of the culture, then well shaken and 
examined after 15 minutes and one hour. A positive reaction was 
indicated by bright pink color. 
2.9.2.3 Sugar fermentation test: 
The peptone water sugar medium was inoculated with the tested 
organism, incubated at 37°C and then examined daily for up to 7 days. 
Acid production was indicated by the development of pink color in the 
medium. 
2.9.2.4 Urease test:  
A slope of urea agar medium was inoculated with the tested 
organism and incubated at 37°C and examined daily for up to seven days. 
Change in colour to pink indicates positive reaction .No change in color 
was considered negative. 
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2.9.2.5 Citrate utilization: 
  Simmon's citrate medium was inoculated with tested organism and 
incubated at 37°C up to 7 days and was examined daily for growth and 
color change .Blue color indicated positive citrate utilization. No change 
in color considered as negative. 
2.9.2.6 Kligler's Iron Agar test (KIA):  
By using sterile striate wire loop the tested organism inoculated 
into kligler ion agar medium by the tested bacteria by stabbing the butt 
and streaking the slop, incubated at 37°C for up to 7 days and examend.  
Yellow butt –red or pink slop indicates fermentation of glucose only, 
yellow slop and yellow butt indicates the fermentation of lactose and 
possible glucose. Red pink slop and putt indicates no fermentation of 
glucose or lactose. Crack and bubbles in the medium indicate gas 
production from glucose fermentation. Blacheing along the stab line or 
throughout the medium indicates hydrogen sulphide production. 
2.9.2.7 Indole production: 
Peptone water medium was inoculated with the tested organism 
and incubated at 37°C for 48 hours. Half ml of Kovacs reagent was 
added, shaken well, and examined after about one minuet. A positive 
reaction was indicated by formation of red colour in the reagent layer. 
2.9.2.8 Methyl red test:  
Glucose phosphate medium was inoculated with the tested 
organism and incubated at 37 ◦C for 48 hours. Methyl red solution (5-6 
drops) was added and the tube was shaken and examine. The appearance 
of red colour at the surface indicated positive reaction. An orange or 
yellow colour should be regarded as negative. 
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2.9.2.9Gelatin hydrolysis: 
 By using straight wire loop, nutrient gelatin medium was 
inoculated with the tested organism and incubated at 37°C for up to 14 
days. Avery 2-3 days the medium was placed in refrigerator for 2 hours 
and then examined for liquefaction. Positive reaction indicated by losing 
of gelling property. 
2.9.2.10 Casein hydrolysis: 
A plate of casein agar was inoculated with tested organism and 
incubated at 37°C for up to 14 days. Positive result indicated by clearing 
of the medium around the bacterial growth.  
2.9.2.11 Aesculin hydrolysis test:  
Aeusculin agar was inoculated with the tested organism and 
incubated at 37°C and examined daily up to 5 days .Blacking in and 
around the bacterial growth indicated hydrolysis of the aesculin. 
2.9.2.12 Bile solubility: 
Suspected colony on primary blood agar plate was touched with 
wire loop charged with 2% sodium deoxycholate solution and then 
incubated at 37°C for 30 minuts. The reaction was considered positive 
when the colony disappeared leaving an area of œ- haemolysis. 
2.9.2.13 Novobiocin sensitivity test: 
This test was preformed by the standard disc diffusion method.  
After a plate of DST agar was dried, sterile swab was soaked in 24 
nutrient broth culture and use to inoculate evenly all over the surface of 
the medium, and then the plate allowed to dry. Using sterile forceps, the 
disc of (5ug) Novobiocin was placed onto the surface of the medium 
pressed gently and incubated at 37°C for 24 hours. The zone of inhibition 
was measured in millimeters and reported as sensitive or resistant. 
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2.9.2.14 The CAMP test: 
Five percent sheep blood agar was inoculated with a signal diametric 
streak of β-toxin-producing strain of Staphylococcus aureus or 
Rodiococcus equi. The tested strains were streak-inoculated at right angle 
to but not touching the staphylococcal inoculation and incubated 
aerobically at 37°C overnight. The plate was examined while still warm; 
diffusion of β-toxin produced a zone of discoloration of sheep 
erythrocytes. Production and diffusion of the CAMP factor from 
organism under test yielded a complete clear area shaped like an 
arrowhead in a zone of discoloration caused by the B-toxin. 
2.9.2.15 Coagulase test: 
          This test was used to identify bacteria which produce coagulase 
enzyme. 
2.9.2.15.1 Slide method: 
With minimal spreading, a single colony of 24 hours blood agar 
plate was emulsified in a drop of normal saline on microscopic slide to 
produce a thick suspension .the bacterial suspension was stirred with 
straight wire which hade been dipped into plasma. A positive result was 
indicated by microscopic clumping with in 5 seconds. The negative result 
should be repeated by tube method. 
2.9.2.15.2 Tube method: 
 Fresh plasma was placed in diluted 1:10 in physiological saline. 0.5 
ml of diluted plasma was placed in a sterile agglutination test tube and 0.5 
ml of 18-24 hours broth culture of the tested organism was added .The 
inoculated tube was then incubated at 37°C. The tube was examined for 
coagulation after 4-8-24 hours. A positive result was indicated by 
coagulation of the tube contents. Negative result was considered after 
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further incubation for overnight. Positive and negative controls were 
included. 
2.9.2.16 Starch hydrolysis:  
Starch agar was inoculated with the tested organism, and inoculated 
at 37°C for 5 days. The medium was then flooded with Lugol's iodine 
solution. Hydrolysis was indicated by a clear colorless zone. Turning of 
the color of the medium to blue indicated to non hydrolysis of the starch. 
2.9.2.17 Pigments production: 
Nutrient agar plat was inoculated with the tested organism 
inoculated at 37°C for 24 hours and then transferred and kept out at room 
temperature for up to 5 days.  
Colours were reported as yellow, orange, red, green, brown, creamy, and 
black or negative.  
2.9.2.18 Salt tolerance: 
The salt broth was inoculated with the tested organism and 
incubated at 37°C for at least 2 days and then examined for growth which 
was indicated by showing turbidity of the broth. 
2.9.2.19 Hydrogen sulphide (H2S) production: 
The tested organism was inoculated into peptone water medium, 
alead acetate paper was inserted between the cap or blug and the tube and 
incubated at 37°C for up to 7 days, then examined daily for blacking of 
paper.  
2.9.2.20 Acid forming in ammonium salt sugar (ASS) medium: 
Ammonium salt sugar medium was inoculated by the tested 
organism and incubated at 37°C for up to 7 days; acid production 
indicated by changing of the colour from purple to yellow .Negative 
reaction was indicated by no changing of the colour of the medium. 
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2.10 Sensitivity tests: 
2.10.1 Disc diffusion method: 
Diffusion susceptibility test (kirby-Bauer method) was used in this 
study.  
 From 24 hour blood agar pure culture; 5 similar colonies were selected 
by using sterile wire loop, inoculated in 5ml of nutrient broth medium 
and incubated at 37°C for 2-8 hours until light visible turbidity appeared; 
this was copmerd with  0.5 McFarland barium sulphate turbidity standerd, 
(this equal to suspension containing 105-106 cells/ ml). By using 
microtiter pipate one ml of the culture was poured on petri dish 
containing diagnostic sensitivity test (DST) agar medium and then were 
evenly distributed by rotation. Excess fluid was withdrawn and the plate 
was led to dry at room temperature for 15 minutes .Commercially 
prepared discs of HiMedia Laloratories Pvt. Limited were placed on the 
surface of the medium by sterile forceps, pressed gently to insure full 
contact with the surface of the culture medium . The plate was then 
incubated at 37°C for 24 hours and up to 48 hours. And then a pair of 
calipers was used to measure zone of growth inhibition around discs 
(Quinn et al, 1994).  
The antibiotics used in this study were: 
 
30 mcg Chloramphenicol
  
30 mcg Tetracycline
  
10 mcg Gentamycin 
   
10 mcg Ampicillin
  
10 mcg Strepotmycin
  
10 i. u Penicillin
  
15 mcg Erythromycin
  
5 mcg Cloxacillin 
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[ 
The zone of growth inhibition was measured in millimeters and the 
bacteria were described as sensitive, intermediate or resistant according to 
table (2), (Baure et al, 1966). 
2.10.2 Cup- plate-agar- diffusion method: 
This method was used to assess the bactericidal effect of non 
antibiotic eye drops. 
 DST agar plate was inoculated with tested organism as described by 
Quinn et al(1994). Then allowed to dry at room temperature for ½ hour. 
Cups of 5 mm in diameters were made in inoculated plate by using sterile 
Cork borer and then these cups were filled with two drops of non 
antibiotic eye drop. The plate Incubated at 37°C for 24-48 hours. 
Inhibition zones around the cup was measured in centimeter by using a 
pair of calipers, and then scored (+) when inhibition zone was 0.5cm; 
(++), 1.0 cm; (+++), 1.5 cm; (++++), 2.0 cm and (-) when no inhibition 
zone was noticed. (Brander and Bug, 1977) 
The non antibiotics eye drops used in this study were:  
1/ Dacrolux: (Alcon cust.S.A, Spain) 
   It is an artificial tears, each ml contains 3mg hypromellose, 1mg of 
dextran-70 and benzoalkonium chloride as preservative. 
2/ Cusicrum 4%: (Alcon cust.S.A, Spain) 
It is an anti allergic. Each ml consists of 40 mg of chromoglycic 
acid, sodium salt (sodium cromoglycate) and benzoalkonium chloride as 
preservative. 
3/ Apitropin: (Amman pharmaceutical industeirrs co ltd –Jordan) 
It is an ocular refractor. Each ml contains atropine sulphate: BP 
0.5% 5mg, 1% 10mg and benzoalkonium chloride as preservative. 
4/ Diclogesic: (manufactured by Dar Al Dawa, Na'ur - Jordan) 
 86
It is a non steroid anti inflammatory each ml contains 1mg of 
diclofenac sodiumand Thiomersal as preservative. 
5/ Apicarpin4 %:( Amman pharmaceutical industeirrs co ltd –Jordan) 
It is an intraocular pressure reducer. Each ml contains 4mg 
pilocarpine hydrochloride and benzoalkonium chloride as preservative. 
6/ Noval: (DEMO.S.Apharmaceutical industry. Greece) 
It is an intraocular pressure reducer. Each ml contains timolol 
malate equivalent to timolol 0.25% w/v or 0.5% w/v and benzoalkonium 
chloride as preservative. 
7/ Apidex: (Amman pharmaceutical industeirrs co –Jordan) 
It is a steroidal anti inflammatory. Each ml contains 1mg 
dexamethasone sodium phosphate. 
8/ Bet optic: (Alcon-couvreur (Belgium)) 
It is an intraocular pressure reducer. Each ml contains active 0.56% 
bentaxolol hydrochloride , benzoalkonium chloride as preservative and  
inactive edeta disodium, sodium chloride, hydrochloric acid and or 
soduium hydroxide ( to ad just Ph) and purified water. 
9/Travatan: (Alcon-couvreur.Belgium) 
It is an intraocular pressure reducer. Each ml contains 40  μg 
travoprost (C26H35F3O6), benzoalkonium chloride as, and inactive 
ingradiednts: hydrogenate castor oil 40, trometamol, disodium edentate, 
boric acid, manilol, sodium hydroxide, and or hydrochloric acid (to adjust 
pH) and purified water.  
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Table (2): Standerd zone of inhibition to different 
antibiotics (Baure et al, 1966). 
Zone of inhibition (diameter in mm) Antimicrobial agent Disk 
potency Resistant Intermediate sensitive 
Ampicillin(AMP) for cocci 22 or less 23-30 31 or more 
Ampicillin(AMP) for bacilli 
 
10mcg 
12 or less 13-14 15 or more 
Erythromycine(ERY) 15 mcg 13 or less 14-22 23 or more 
Chloramphenicol(CHL) 30 mcg 12 or less 13-17 18 or more 
Pinicillin(PEN) 10 IU 20 or less 21-28 29 or more 
Cloxacillin(CXC) 5 mcg 9 or less 10-13 14 or more 
Tetracycline(TET) 30 mcg 14 or less 15-18 19 or more 
Gentamycin(GEN) 10 mcg 12 or less 13-14 15 or more 
Streptomycin(STR) 10 mcg 11 or less 12-14 15 or more 
 
 
 
 
 
 
 
 
 88
CHAPTER THREE 
RESULTS 
 
One hundered and fifty seven swabs were collected from infected 
eyes of man and animals in Khartoum state and subjected to 
bacteriological examinations. One hundered and forty-one swabs (89.8%) 
were found positive for bacterial growth and sixty (10.2%) failed to 
demonstrated growth of bacteria. Nineteen genera of bacteria were 
isolated, ten were Gram-positive and nine were Gram-negative.  
3.1 Bacteria isolated from infected eyes of humans: 
Fourty one swabs were collected from patients with eye infections. 
The kinds of infections were conjunctivitis, keratitis, chalazion, cellulitis, 
endophthalmitis, uvitis and eye lid abscess. Twenty six swabs (63.4%) 
were found positive for bacterial growth and fifty (36.6%) failed to 
demonstrate growth of bacteria. Bacteria isolated were Gram-positive 
30(93.8%) of the total isolates and 2(6.2%) were Gram-negative. 
Staphylococcus constitutes 14(43.8%) of the total isolates, Streptococcus 
spp 5(15.6%), Micrococcus spp 4(12.5%), Corynebacterium spp 
4(12.5%), Bacillus spp 3(9.4%), Haeamophilus spp 1(3.1%) and 
Bordetella spp 1(3.1%).(Fig (1)and Table (3))  
 Out of thirty two isolates twenty nine isolates were subjected to in 
vitro antimicrobial sensitivity test using antibiotics. Chloramphenicol 
sensitive bacteria were 28 (96.6%), cloxacillin 28 (96.6%), tetracycline 
22(75%), gentamycin 21 (72.4%), streptomycin 11(37.9%), ampicillin 10 
(34.5%), erythromycin 9(31%), penicillin 6 (20.7%). (Fig (2) and Table 
(4))  
Thirty two isolates were subjected to in vitro antimicrobial 
sensitivity test using non antibiotic eye drops, Dacrolux sensitive bacteria 
were 31 (97%), Apitropin 31 (97%),  Apicarpin30 (93.8%), Cusicrcrom 
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26(81.3%), Diclofenac sodium 25(78.1%), Noval 25(78.1%), , 
Betoptic24(75%),Travatan 24(75%)  and Apidex 9(28.1%) (Table (5) and 
fig (3)) 
3.2 Bacteria isolated from infected eyes of horses: 
Twenty eight swabs were collected from horses with conjunctivitis, 
all swabs were positive for bacterial growth. Bacteria isolated were 
Gram-positive 25(89.3%) of the total isolates and 3(10.7%) were Gram-
negative. Staphylococcus constitute 9(32.2%) of the total isolates, 
Micrococcus spp 9(32.2%), Corynebacterium spp 3(10.7%), 
Streptococcus spp 1(3.6%), Bacillus spp 2(7.1%), Proteus spp 2(7.1%), 
Moraxella spp 1(3.6%) and Enterococcus spp 1(3.6%) (Fig (4) and table 
(6)).  
  Out of twenty eight isolates twenty fife isolates were subjected to 
in vitro antimicrobial sensitivity test using antibiotics. Chloramphenicol 
sensitive bacteria were 21 (84%), cloxacillin 19 (76%), gentamycin 19 
(76%), tetracycline 17(68%), streptomycin 15(60%), ampicillin 11 
(44%), erythromycin 9(36%), penicillin 4(16%) (Fig (5) and table (7))  
3.3 Bacteria isolated from infected eyes of camels: 
Ten swabs were collected from camels with conjunctivitis, all 
swabs were positive for bacterial growth. Bacteria isolated were Gram-
positive 12(60%) of the total isolates and 8(40%) were Gram-negative. 
Staphylococcus constitute 7(35%) of the total isolates, Corynebacterium 
spp 4(20%), Neisseria spp 4(20%), Moraxella spp 3(15%), Streptococcus 
spp 1(5%) and Enterobacter spp 1(5%) (Fig (6) and table (8))  
  Out of twenty isolates eighty isolates were subjected to in vitro 
antimicrobial sensitivity test using antibiotics. Chloramphenicol sensitive 
bacteria were 18 (100%), gentamycin 17 (94.4%), tetracycline 
17(94.4%), streptomycin 11(61.1%), cloxacillin 7(38.9%), ampicillin 6 
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(33.3%), erythromycin 6(33.3%), penicillin 5(27.8%). (Fig (7) and table 
(9)). 
 3.4 Bacteria isolated from infected eyes of cattle: 
Twenty swabs were collected from  infected eyes of cattle. The 
kinds of infections were conjunctivitis and keratitis. All swabs were 
positive for bacterial growth. Bacteria isolated were Gram-positive 
38(92.7%) of the total isolates and 3(7.3%) were Gram-negative. 
Staphylococcus constitute 13(31.7%) of the total isolates, Bacillus spp 
6(14.6%), Corynebacterium spp 5(12.2%), Streptococcus spp 5(12.2%), 
Micrococcus spp 5(12.2%), Moraxella spp 2(4.9%), Actinomyces spp 
2(4.9%), Listeria spp 1(2.4%), Burkolderia spp 1(2.4%) and Aerococcus 
viridans 1(2.4%). (Fig (8) and table (10))  
Fourty one isolates were subjected to in vitro antimicrobial 
sensitivity test using antibiotics. Gentamycin sensitive bacteria were 36 
(87.8%), chloramphenicol 34 (82.9%), tetracycline 34(82.9%), cloxacillin 
30(73.2%), streptomycin 22(53.7%), ampicillin 17 (41.5%), erythromycin 
14(34.2%), penicillin 12(29.3%). (Fig (9) and table (11)) 
3.5 Bacteria isolated from infected eyes of sheep: 
Twenty two swabs were collected from sheep with conjunctivitis. 
Twenty one swabs (95.5%) were positive for bacterial growth and one 
swab (4.5%) was failed to demonstrated growth of bacteria. Bacteria 
isolated were Gram-positive 27(73%) of the total isolates and 10(27%) 
were Gram-negative. Staphylococcus constitute 15(40.5%) of the total 
isolates, Neisseria spp 6(16.2%), Micrococcus spp 4(10.8%), Bacillus spp 
3(8.1%), Moraxella spp 2(5.4%), Actinomyces spp 2(5.4%), Listeria spp 
1(2.7%), Corynebacterium spp 1(2.7%), Streptococcus spp 1(2.7%),   
Pseudomonas spp1 (2.7%) and Haemophilus spp 1(2.7%) (Fig (10) and 
table (12))  
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 Out of thirty seven isolates thirty five isolates were subjected to in 
vitro antimicrobial sensitivity test using antibiotics. Chloramphenicol 
sensitive bacteria were 33 (94.3%), tetracycline 32(91.4%), gentamycin 
31 (88.6%), cloxacillin 28(80%), streptomycin 21(60%), erythromycin 
21(60%), penicillin 15(42.9%) and ampicillin 14 (40%) (Fig (11) and 
table(13)) 
3.6 Bacteria isolated from infected eyes of goats: 
Twenty swabs were collected from infected eyes of goats. The 
kinds of infections were conjunctivitis and keratitis. All swabs were 
positive for bacterial growth. Bacteria isolated were Gram-positive 
20(74.1%) of the total isolates and 7(25.9%) were Gram-negative. 
Staphylococcus constitute 10(37%) of the total isolates, Bacillus spp 
7(25.9%), Moraxella spp 6(22.2%), Neisseria spp 1(3.7%), Actinomyces 
spp 1(3.7%), Corynebacterium spp 1(3.7%) and Aerococcuss spp 1(3.7%) 
(Fig (12) and table (14))  
  Out of twenty seven isolates twenty four isolates were subjected to 
in vitro antimicrobial sensitivity test using antibiotics. Cloxacillin 
sensitive bacteria were 24(100%), gentamycin 23 (95.8%), 
Chloramphenicol 22 (91.7%), tetracycline 22(91.7%), streptomycin 
18(75%), erythromycin 11(45.8%), ampicillin 9 (37.5%) and penicillin 
4(16.7%) (Fig (13) and table (15)). 
3.6 Bacteria isolated from eyes of dogs: 
3.6.1 Normal eyes of dogs: 
Twelve swabs were collected from apparently normal dogs. All 
swabs were positive for bacterial growth. Bacteria isolated were Gram-
positive 30(93.7%) of the total isolates and 2(6.3%) were Gram-negative. 
Staphylococcus constitute 23(71.9%) of the total isolates, Bacillus spp 
3(9.4%), Corynebacterium spp 2(6.3%), Moraxella spp 1(3.1%), 
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Klebseilla spp 1(3.1%), Propionibacterium spp 1(3.1%) and Aerococcus 
spp 1(3.1%) (Fig (14) and table (16)). 
3.6.2 Infected eyes of dogs: 
Twelve swabs were collected from dogs with conjunctivitis. All 
swabs were positive for bacterial growth. Bacteria isolated were Gram-
positive 24(100%) of the total isolates. Staphylococcus constitute 
17(70.8%) of the total isolates, Corynebacterium spp 4(16.7%), Bacillus 
spp 1(4.2%),, Micrococcus spp 1(4.2%) , and  Aerococcus spp 1(4.2%)        
( fig (15) and table (17)) 
 Out of fifty six isolates from infected and normal eyes of dogs 
fifty fife isolates were subjected to in vitro antimicrobial sensitivity test 
using antibiotics. Chloramphenicol sensitive bacteria were 53 (96.4%), 
cloxacillin 52(94.6%), gentamycin 49 (89.1%), tetracycline 24(43.6%), 
streptomycin 19(34.6%), erythromycin 13(23.6%), ampicillin 13 (23.6%) 
and penicillin 4(16.7%) (Fig (16) and table (18)). 
3.7 Biochemical properties of the bacteria isolated from infected  and 
normal eyes of man and animals:  
Biochemical reactions and characters of different bacterial species 
isolated in this study are shown in table 20, 21, 22, 23, 24, 25, 26, 27, 28, 29.    
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 Fig (1): Bacteria isolated from infected eyes of humans 
Staphylococcus spp
Streptococcus spp
Micrococcus spp
Corynebacterium spp
Bacillus spp
Bordetella spp 
Haemophilus spp
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Table(3):Bacterial species isolated from infected eyes of 
humans  
 
 
 
Bacterial spp C
on
 
K
r 
E
n 
U
v 
C
el
 
L
a 
 
C
hl
 
T
ot
al
 
%
 
Staph.epidermidis 5    1   6 18.75
Staph.hyicus 1  1 1    3 9.38 
Staph. aureus 1     1  2 6.25 
Staph hominis 1       1 3.13 
Staph.warneri 1       1 3.13 
Staph. caseolyticus. 1       1 3.13 
Strept.pneumoniae 1 1   1   3 9.38 
Strept. pyogenes 2       2 6.25 
Micrococcus luteus 3       3 9.38 
Micrococcus nishinomiyaensis  1      1 3.13 
Coryne. matruchotii 1       2 6.25 
Coryne. xerosis  1      1 3.13 
Coryne. pseudotuberculosis 1       1 3.13 
Bacillus pantothenticus      1  1 3.13 
Bacillus cereus 1       1 3.13 
Bacillus alvei       1 1 3.13 
Heamophilus influenzae  1      1 3.13 
Bordetella parapertussis   1     1 3.13 
Total of isolates        32 100 
 
 
 
 
 
 
Con= conjunctivitis. Kr= keratitis. En = endophthalmitis. Uv= uvitis . Cel= cellulitis . 
La= eye led abscess. Chl=chalazion. 
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Fig (2): Sensitivity test result for bacteria isolated from infected eyes 
of humans 
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Fig (3 ): The effect of non antibiotic eye drops in bacteria isolated 
from infected eyes of humans 
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1= Dacrolox, 2=Cusicrom, 3=Apitropine, 4=Diclofenac sodium, 5=Apicarpin, 
6=Novoal, 7=Apidex, 8=Betoptic, 9=Travatane. 
- = diameter zone of inhibition (0 cm), ++ = (1.0 cm),+++ = (1.5cm), ++++=(2 cm) 
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Table (5): The effect of non antibiotic eye drops in bacteria isolated 
from infected eyes of humans 
 
Eye drops  
Bacterial spp 1 2 3 4 5 6 7 8 9 
Staph.epidermidis ++ ++ ++ ++ ++ ++ - ++ ++ 
Staph.hyicus +++ ++ ++ ++++ ++ +++ +++ ++ ++ 
Staph. aureus +++ +++ ++ ++++ ++ ++ ++ +++ ++ 
Staph hominis ++ ++ ++ ++ - - - +++ ++ 
Staph.warnari ++ +++ ++ +++ ++ ++ + ++++ ++++ 
Staph. caseolyticus. ++ - ++ +++ ++ ++ - ++ ++ 
Strept.pneumoniae ++ - ++ +++ ++ ++ - ++ ++ 
Strept. pyogenes ++ - ++ +++ ++ ++ + ++ ++ 
Micrococcus luteus +++ ++++ ++++ ++++ - - - ++ ++ 
Micrococcus nishinomlyaesis ++++ ++++ ++++ ++++ +++ ++ - - - 
Coryne. matruchotii +++ +++ +++ ++++ +++ ++ ++ - - 
Coryne. xerosis +++ ++ ++ - - - - - - 
Coryne. pseudotuberculosis +++ ++ ++ ++++ - - - - - 
Bacillus pantothenticus +++ ++ ++ +++ ++ ++ - - - 
Bacillus cereus - - - - ++++ ++++ - - - 
Bacillus alvei ++ +++ +++ ++++ ++ ++ ++ ++ ++ 
Heamophilus influenzae +++ ++++ ++++ ++++ - - - ++++ +++ 
Bordetella parapertussis ++ +++ +++ ++++ +++ +++ ++ - - 
 
1= Dacrolox, 2=Cusiicrom, 3=Apitropine, 4=Diclofenac sodium, 5=Apicarpin, 
6=Novoal, 7=Apidex, 8=Betoptic, 9=Travatane. 
- = diameter zone of inhibition (0 cm). ++ = (1.0 cm),+++ = (1.5cm), ++++=(2 cm) 
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 Fig (4): Bacteria isolated from infected eyes of horses. 
Staphylococcus spp
Micrococcus spp
Corynebacterium spp
Proteus spp
Bacillus spp
Streptococcus spp
Moraxella spp
 Enterococcus spp
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Table (6):Bacterial species isolated from infected eyes of 
horses.  
 
Bacterial spp Number of 
isolates 
% 
Staph.arlettae 2 7.14 
Staph.hyicus 1 3.57 
Staph. aureus 1 3.57 
Staph cohnii 1 3.57 
Staph.xylosus 1 3.57 
Staph. saprophyticus 1 3.57 
Staph. lentus 1 3.57 
Staph.gallinarum 1 3.57 
Micrococcus varians 6 21.43 
Micrococcus lylae 2 7.14 
Micrococcus roseus 1 3.57 
Coryne pseudotuberculosis 2 7.14 
Coryne. bovis 1 3.57 
Bacillus licheniformis 1 3.57 
Bacillus macerans 1 3.57 
Proteus mirabilis 2 7.14 
Moraxella osloensis  1 3.57 
Strept. equisimilis 1 3.57 
Enterococcus. casseliflavus 1 3.57 
Total 28 100 
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Fig (5): Sensitivity test result for bacteria isolated from infected eyes 
of horses. 
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Table (7): Antibiotic sensitivity test of bacteria isolates from 
infected eyes of horses  
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C.
 b
ov
is 
P.
 m
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s 
E.
ca
ss
eo
le
fli
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s 
M
. o
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en
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B.
 li
ch
en
ifo
rm
is 
B.
m
ac
er
an
s 
r 0 100 0 100 100 100 100 50 0 50 50 0 0 0 100 0 0 
m 100 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 
AMP 
s 0 0 100 0 0 0 0 50 100 0 50 100 100 100 0 100 100 
r 0 0 0 100 0 0 0 0 0 0 0 100 100 0 0 0 0 
m 100 100 0 0 0 100 0 50 0 100 0 0 0 100 100 0 0 
ERY 
s 0 0 100 0 100 0 100 50 100 0 100 0 0 0 0 100 100 
r 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 0 0 0 100 0 100 0 0 
CHL 
s 100 100 0 100 100 100 100 100 100 100 100 100 0 100 100 100 100 
r 0 100 0 100 100 100 100 50 100 75 50 100 100 100 0 100 0 
m 0 0 100 0 0 0 0 0 0 25 50 0 0 0 0 0 0 
PEN 
s 100 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 100 
r 0 0 100 100 0 0 0 0 0 0 0 0 0 100 100 0 0 
m 0 0 0 0 0 0 0 0 100 0 0 100 0 0 0 0 0 
CXC 
s 100 100 0 0 100 100 100 100 0 100 100 0 100 0 0 100 100 
r 0 0 0 0 0 100 0 50 0 0 50 0 100 100 0 0 0 
m 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 
TET 
s 100 100 100 100 100 0 100 50 100 50 50 100 0 0 100 100 100 
r 0 0 0 100 0 0 100 0 100 0 0 100 0 0 100 0 100 
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
GEN 
s 100 100 100 0 100 100 0 100 0 100 100 0 100 100 0 100 0 
r 0 0 0 100 0 0 0 0 100 0 0 100 0 0 0 0 100 
m 100 0 0 0 0 100 100 0 0 25 0 0 0 0 100 0 0 
STR 
s 0 100 100 0 100 0 0 100 0 75 100 0 100 100 0 100 0 
  
  
  
 
 
 
 
 
r= resistant .m= intermediate .s= sensitive 
S.= Staphylococcus. Mi= Micrococcus. M.=Moraxella. C.= Corynebacterium . B.= Bacillus. 
P.=Proteus. E.= Enterococcus 
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   Fig (6): Bacteria isolated from infected eyes of camels  
Staphylococcus spp
Corynebacterium spp
Neisseria spp
Moraxella spp
Enterobacter spp
Streptococcus spp
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Table(8):Bacterial species isolated from infected eyes of 
camels.  
 
Bacterial spp Number of 
isolates 
% 
Staph.hyicus 2 10 
Staph. lentus 1 5 
Staph. chromogenes 1 5 
Staph hominis 1 5 
Staph.xylosus 1 5 
Staph. simulans 1 5 
Neisseria gonorrhoeae 2 10 
Neisseria elongata 1 5 
Neisseria cinerea 1 5 
Coryne.mycetoides 2 10 
Coryne. xerosis 1 5 
Coryne.diphtheriae 1 5 
Moraxella catarrhalis 3 15 
Strept. pyogenes 1 5 
Enterobacter aerogenes 1 5 
Total 20 100 
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Fig (7): Sensitivity test result for bacteria isolated from infected eyes 
of camels. 
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Table (9): Antibiotic sensitivity test of bacteria isolated from 
infected eyes of camels. 
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C.
xe
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E.
ae
ro
ge
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St
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r 0 100 0 0 0 0 0 100 100 100 0 0 0 0 100 
m 50 0 0 100 0 0 100 0 0 0 0 0 100 0 0 
AMP 
s 50 0 100 0 100 100 0 0 0 0 100 100 0 100 0 
r 0 100 100 0 0 0 0 100 0 0 0 100 0 100 0 
m 50 0 0 100 100 100 0 0 100 33.3 100 0 100 0 0 
ERY 
s 50 0 0 0 0 0 100 0 0 66.7 0 0 0 0 100 
r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CHL 
s 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
r 0 100 0 0 0 0 0 100 0 66.7 100 0 100 100 0 
m 50 0 100 0 0 0 100 0 0 33.3 0 0 0 0 100 
PEN 
s 50 0 0 100 100 100 0 0 100 0 0 100 0 0 0 
r 0 0 100 0 0 0 0 0 0 33.3 0 0 100 100 0 
m 100 0 0 100 100 0 0 100 0 0 100 100 0 0 100 
CXC 
s 0 100 0 0 0 100 100 0 100 66.7 0 0 0 0 0 
r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
m 0 100 0 0 0 0 0 0 0 0 0 0 0 0 100 
TET 
s 100 0 100 100 100 100 100 100 100 100 100 100 100 100 0 
r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 33.3 0 0 0 0 0 
GEN 
s 100 100 100 100 100 100 100 100 100 66.7 100 100 100 100 100 
r 0 100 0 0 0 100 0 0 0 0 0 0 0 100 100 
m 50 0 0 100 0 0 0 0 0 33.3 0 0 0 0 0 
STR 
s 50 0 100 0 100 0 100 100 100 66.7 100 100 100 0 0 
  
  
  
 
 
 
 
r= resistant .m= intermediate .s= sensitive 
S.= Staphylococcus. M.=Moraxella. N.= Neisseria . C.= Corynebacterium. E.= Enterobacter 
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 Fig (8): Bacteria isolated from infected eyes of cattle. 
Staphylococcus spp
Micrococcus spp
Bacillus spp
Streptococcus spp
Corynebacterium spp
Actinomyces spp
Moraxella spp
Listeria spp
Burkolderia spp
Aerococcus spp
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Table (10):Bacterial species isolated from infected eyes of 
cattle 
 
Bacterial spp Con Kr Total % 
Staph. xylosus 1 1 2 4.88% 
Staph.hyicus 2  2 4.88% 
Staph. saccharolyticus 1 1 2 4.88% 
Staph.epidermidis  1 1 2.44% 
Staph. cohnii 1  1 2.44% 
Staph.chromogenes 1  1 2.44% 
Staph.gallinarum 1  1 2.44% 
Staph. simians 1  3 7.32% 
Micrococcus varians 3  2 4.88% 
Micrococcus roseus 1  1 2.44% 
Micrococcus luteus 1  1 2.44% 
Micrococcus kristinae 1  1 2.44% 
Bacillus coagulans 2 1 3 7.32% 
Bacillus pantothenticus 1  1 2.44% 
Bacillus macerans  1 1 2.44% 
Bacillus megaterium 1  1 2.44% 
Corynebacterium mycetoides 2  2 4.88% 
Corynebacterium bovis 2  2 4.88% 
Corynebacterium diphtheriae 1  1 2.44% 
Strept.agalactiae  3  3 7.32% 
Strept. pyogenes 1  1 2.44% 
Strept. anginosus 1  1 2.44% 
Actinomyces viscosus 2  2 4.88% 
Listeria ivanovii 1  1 2.44% 
Moraxella catarrhalis  2 2 4.88% 
Burkolderia cepacia  1 1 2.44% 
Aerococcus viridans 1  1 2.44% 
Total of isolates   41 100 
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Fig (9): Sensitivity test result for bacteria isolated from infected eyes 
of cattle 
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 Fig (10): Bacteria isolated from infected eyes of sheep  
Staphylococcus spp 
Neisseria spp
Micrococcus spp
Bacillus spp
Actinomyces spp
Moraxella spp
Listeria spp
Streptococcus spp
Corynebacterium spp 
Pseudomonas spp
Haemophilus spp
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Table (12): Bacterial species isolated from infected eyes of sheep 
 
Bacterial spp Number of 
isolates 
% 
Staph. chromogenes 2 5.41 
Staph.hyicus 2 5.41 
Staph. caseolyticus 2 5.41 
Staph. simians 2 5.41 
Staph.epidermidis 2 5.41 
Staph. simulans 2 5.41 
Staph. hominis 1 2.70 
Staph.cohnii 1 2.70 
Staph. sciuri 1 2.70 
Neisseria cinerea 3 8.11 
Neisseria gonorrhoeae 2 5.41 
Neisseria mucosa 1 2.70 
Micrococcus varians 2 5.41 
Micrococcus roseus 1 2.70 
Micrococcus luteus 1 2.70 
Bacillus coagulans 2 5.405 
Bacillus cereus 1 2.70 
Actinomyces viscosus 2 5.41 
Moraxella catarrhalis 2 5.41 
Coryne pseudotuberculosis 1 2.70 
Strept.equi 1 2.70 
Pseudomonas aeruginosa 1 2.70 
Listeria monocytogenes 1 2.70 
Haemophilus parasuis 1 2.70 
Total of isolates 37 100 
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Fig (11): Sensitivity test result for bacteria isolated from infected eyes 
of sheep 
 
  
  
 112
 
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (12): Bacteria isolated from infected eyes of goats 
Staphylococcus spp
Bacillus spp
Moraxella spp
Corynebacterium spp
Actinomyces spp
Aerococcus spp
Neisseria spp
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Table (14): Bacterial species isolated from infected eyes of goats 
 
 
Bacterial spp Con Kr Total % 
Staph.hyicus 3 1 4 14.81 
Staph. chromogenes 1 1 2 7.41 
Staph. xylosus 2  2 7.41 
Staph. simians 1  1 3.70 
Staph.saprophyticus 1  1 3.70 
Bacillus subtilis 3  3 11.11 
Bacillus megaterium 2  2 7.41 
Bacillus macerans 2  2 7.41 
Moraxella catarrhalis 5 1 6 22.22 
Neisseria mucosa 1  1 3.70 
Coryne.ammoniagenes 1  1 3.70 
Actinomyces viscosus 1  1 3.70 
Aerococcus viridans 1  1 3.70 
Total    27 100 
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Fig (13): Sensitivity test result for bacteria isolated from infected eyes of 
goats 
 
 
  
 
 
 
 
 
 
 
 
 
 115
Table (15): Antibiotic sensitivity test of bacteria isolated from 
infected eyes of goats  
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B.
m
ac
er
an
s 
B.
 m
eg
at
er
iu
m
 
r 75 0 100 100 0 66.7 0 0 0 0 100 
m 25 100 0 0 0 0 100 0 0 0 0 
AMP 
s 0 0 0 0 100 33.3 0 100 100 100 0 
r 25 0 0 0 0 0 0 0 0 0 50 
m 75 0 100 100 0 33.3 100 0 33.3 0 50 
ERY 
s 0 100 0 0 100 66.7 0 100 66.7 100 0 
r 0 0 0 0 0 0 0 0 0 0 0 
m 25 0 0 0 0 0 0 0 33.3 0 0 
CHL 
s 75 100 100 100 100 100 100 100 66.7 100 100 
r 50 0 100 100 0 66.7 0 0 100 100 100 
m 50 0 0 0 0 16.7 100 0 0 0 0 
PEN 
s 0 100 0 0 100 16.7 0 100 0 0 0 
r 0 0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 0 0 
CXC 
s 100 100 100 100 100 100 100 100 100 100 100 
r 0 0 0 100 0 0 0 0 0 0 0 
m 0 100 0 0 0 0 0 0 0 0 0 
TET 
s 100 0 100 0 100 100 100 100 100 100 100 
r 0 0 0 0 0 0 0 0 0 0 0 
m 0 0 0 0 0 0 0 0 0 0 0 
GEN 
s 100 100 100 100 100 100 100 100 100 100 100 
r 50 0 0 0 0 0 100 0 0 0 0 
m 25 0 50 0 0 0 0 0 33.3 0 0 
STR 
s 25 100 50 100 100 100 0 100 66.7 100 100 
  
  
  
 
 
 
 
 
r= resistant .m= intermediate .s= sensitive 
S.= Staphylococcus. M.=Moraxella. N.=Neisseria . C.= Corynebacterium . B.= Bacillus. 
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 Fig (14): Bacteria isolated from normal eyes of dogs 
Staphylococcus spp
Bacillus spp
Corynebacterium spp
Propionibacterium  spp
Aerococcus spp
Moraxella spp
Klebsiella spp
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Table(16):Bacterial species isolated from normal eyes of dogs 
 
 
Bacterial spp Number of 
isolates 
Percentage 
Staph.intermedius 9 28.13 
Staph. sciuri 7 21.88 
Staph. felis 2 6.25 
Staph.xylosus 1 3.13 
Staph.gallinarum 1 3.13 
Staph.auricularis 1 3.13 
Staph.caseolyticus 1 3.13 
Staph.saccharolyticus 1 3.13 
Corynebacterium mycetoides 1 3.13 
Corynebacterium matruchotii 1 3.13 
Bacillus coagulans 3 9.38 
Aerococcus viridans 1 3.13 
Propionibacterium avidum 1 3.13 
Moraxella osloensis 1 3.13 
Klebsella pneumonae 1 3.13 
Total  32 100 
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 Fig (15): Bacteria isolated from infected eyes of dogs 
Staphylococcus spp
Corynebacterium spp
Micrococcus spp
Bacillus spp
Aerococcus spp
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Table (17): Bacterial species isolated from infected eyes of dogs 
 
Bacterial spp Number of 
isolates 
% 
Staph.intermedius 12 50 
Staph. sciuri 3 12.5 
Staph. caseolyticus 2 8.33 
Corynebacterium mycetoides 4 16.67 
Micrococcus lylae 1 4.167 
Bacillus pantothenticus 1 4.167 
Aerococcus viridans 1 4.167 
Total  24 100 
  
  
  
  
  
 120
 
 
Fig (16): Sensitivity test result for bacteria isolated from normal and 
infected eyes of dogs 
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Table (19): Bacterial species isolated from infected and normal 
eyes of man and different animals 
  
 Human Horse Camel Cattle Sheep Goat Dog 
S.aureus + + - - - - - 
S.hyicus + + + + + + - 
S.xylosus - + + + - + + 
S.simulans - - + - + - - 
S.chromogenes - - + + + + - 
S.simians - - - + + + - 
S.cohnii - + - + + - - 
S.lentus - + + - - - - 
S.gallinarum - + - + - - + 
S.epidermidis + - - + + - - 
S. warneri + - - - - - - 
S.hominis + - + - + - - 
S.auricularis - - - - - - + 
S.caseolyticus + - - - + - + 
S.saccharolyticus - - - + - - + 
S.saprophyticus - + - - - + - 
S.arlettae - + - - - - - 
S.sciuri - - - - + - + 
S.intermedius - - - - - - + 
S.felis - - - - - - + 
Mi.varians - + - + + - - 
Mi.luteus + - - + + - - 
Mi.lylae - + - - - - + 
Mi.nishinomiyaensis + - - - - - - 
Mi.roseus - + - + + - - 
Mi.kristinae - - - + - - - 
St.pneumoniae + - - - - - - 
St.pyogenes + - + + - - - 
St.agalaciae - - - + - - - 
St.equisimilis - + - - - - - 
St.equi - - - - + - - 
St.anginosis - - - + - - - 
E.casseliflavus - + - - - - - 
C.matruchotii + - - - - - + 
C.ammoniagenes - - - - - + - 
C.bovis - + - + - - - 
C.mycitoides - - + + - - + 
C.diphtheria - - + + - - - 
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 Human Horse Camel Cattle Sheep Goat Dog 
C.pseudotuberculosis + + - - + - - 
C.xersis + - + - - - - 
B.cereus + - - - + - - 
B.alvei + - - - - - - 
B.pantothenticus + - - + - - + 
B.macerans - + - + - + - 
B.subtilis - - - - - + - 
B.megaterium - - - + - + - 
B.licheniformis - + - - - - - 
B.coagulans - - - + + - + 
Aerococcus 
viridans 
- - - + - + + 
Actinomyces 
viscosus 
- - - + + + - 
Propionibacterium
avidum 
- - - - - - + 
N.elongata - - + - - - - 
N.cinerea - - + - + - - 
N.gonorrhoeae - - + - + - - 
N. mucosa - - - - - + - 
M.catarrhalis - - + + + + - 
M.osloensis - + - - - - + 
Proteus 
mirabilis 
- + - - - - - 
Bordettela 
parapertussis 
+ - - - - - - 
Listeria 
monocytogenes 
- - - - + - - 
Listeria ivanovii - - - + - - - 
Klebseilla 
pneumonae 
- - - - - - + 
Enterobacter. 
aerogenes 
- - + - - - - 
Enterobacter. 
aerogenes 
- - + - - - - 
Burkolderia 
cepacia 
- - - + - - - 
Pseudomonas 
aeroginosa 
- - - - + - - 
Haemophilus 
influenzae 
+ - - - - - - 
Haemophilus 
parasuis 
- - - - + - - 
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 Fig (18): Sensitivity test result for bacteria isolated from infected and 
normal eyes of man and animals: 
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Table (21): Biochemical reactions and characters of Micrococcus spp 
 
   
  
           
   
   
 Is
ol
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M
. v
ar
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M
. l
ut
eu
s 
M
. l
yl
ae
 
M
. n
ish
in
om
iy
ae
ns
is 
M
. r
os
eu
s 
M
. k
ris
tin
ae
 
Gram reaction + + + + + + 
Shape S S S S S S 
Motility - - - - - - 
Catalase + + + + + + 
Oxidase + + + + + + 
Glucose + - - + + + 
OF - - - - - - 
VP - - - - - + 
Pigmenation Y Y C O R Y 
Fructose + - - - + + 
Sucrose + - - - - + 
Arginine - - - - - - 
Nitrate + - - + + - 
 
 
Y= Yellow 
O= Orange 
C= cream 
R= red 
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Table (25): Biochemical reactions and characters of Listeria spp, 
Actinomyces spp and Propionibacterium spp  
   
 
              
   
Iso
la
te
s  
Li
ste
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 m
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yt
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Li
st
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ia
 iv
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ov
ii 
Ac
tin
om
yc
es
 v
isc
os
us
 
Pr
op
io
ni
ba
ct
er
iu
m
 a
vi
du
m
 
Gram reaction + + + + 
Shape R R R R 
Motility + + + - 
Catalase + + + + 
Oxidase - - + + 
Glucose + + + + 
OF F F F F 
Aerobic growth + + + w 
Anaerobic growth + + + + 
CO2 improved growth ND ND + + 
Lactose  ND ND + - 
Maltose ND ND + + 
Mannitol - - - - 
Raffinose ND ND + - 
Salicin ND ND + + 
Sorbitol ND ND - - 
Sucrose - + + + 
Trehalose ND ND + + 
Xylose - + - - 
CAMP test with Staph.aureus + - ND ND 
CAMP test with Rhodococcus equi - + ND ND 
Growth at 4OC + + ND ND 
Growth at 37OC + + + + 
Aesculin + + - + 
H2S production - - ND ND 
Nitrate - - + - 
VP + + - - 
Growth in8% NaCl + + ND ND 
Growth in10% NaCl + + ND ND 
Starch hydrolysis ND ND + - 
Indol ND ND - - 
Gelatin liquifaction ND ND - + 
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Table (26): Biochemical reactions and characters of Neisseria spp, 
Moraxella spp and Bordetella spp 
 
   
 
           
 Is
ol
at
es
  
N
. e
lo
ga
ta
 
N
. c
in
er
ea
 
N
. g
on
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oe
ae
 
M
.. 
ca
ta
rr
ha
lis
 
M
.. 
os
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en
sis
 
Bo
rd
et
te
la
 
pa
rp
er
tu
ss
is 
Gram reaction - - - - - - 
Shape S S S S R R 
Motility - - - - - - 
Catalase + + + + + + 
Oxidase + + + + + - 
Glucose + - + - - - 
OF - - - - - - 
Heamolysis - - - - - - 
Growth on Nutrient agar  + + - + + + 
Growth in MacConckey agar ND ND ND ND + + 
Lactose - - + - ND ND 
Maltose - - - - - - 
Sucrose - - - - ND ND 
Xylose ND ND ND ND - - 
Nitrate reduction - - - + - - 
Urease ND ND ND ND + + 
Gelatin liquifaction ND ND ND ND - - 
Growth on 40% bile agar ND ND ND ND - - 
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Table (27): Biochemical reactions and characters of 
Proteus spp, Klebseilla sppand Enterobacter spp. 
 
       
Is
ol
at
es
 
Pr
ot
eu
s 
m
ira
bi
lis
 
Kl
eb
se
ill
a 
pn
eu
m
on
ae
 
En
te
ro
ba
ct
er
. 
ar
og
en
es
 
Gram reaction - - - 
Shape R R R 
Motility + - + 
Catalase + + + 
Oxidase - - - 
Glucose + + + 
OF F F F 
Growth on 
MacConckey agar 
+ + + 
Lactose - + + 
Mannitol - + + 
Sucrose - + + 
Sorbitol - + + 
Inositol - + + 
Indol - - - 
urease + + - 
Citrate   + + + 
slope Red Yellow Yellow 
Butt Yellow Yellow Yellow 
H2S + - - 
 
KIA 
Medium 
Gas + + + 
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Table (28): Biochemical reactions and characters of 
Haemophilus SPP. 
 
 Haemophilus 
influenzae 
Haemophilus 
parasuis 
Gram reaction - - 
Shape R R 
Motility - - 
Catalase + + 
Oxidase + - 
Glucose + + 
OF F F 
Growth on Chocolate agar + + 
Haemolysis - - 
Indol - - 
Urease + - 
Fructose - + 
Galactose + + 
Lactose -  
Mannitol - - 
Raffinose  - - 
Sorbitol - - 
Sucrose - + 
Trehalose - - 
Xylose + - 
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Table (29): Biochemical reactions and characters of 
Pseudomonas spp and Burkolderia spp 
 
 Pseudomonas 
aeroginosa 
Burkolderia 
cepacia 
Gram reaction - - 
Shape R R 
Motility + + 
Catalase + - 
Oxidase + + 
Glucose + + 
OF O O 
Nitrate  + - 
Citrate  + + 
Growth on MacConckey's agar + + 
H2S - - 
Urease - - 
Maltose - + 
Salicin - + 
Galactose - + 
Fructose + + 
Lactose - + 
Mannito + + 
Raffinose - + 
Sorbitol - + 
Sucrose - + 
Trehalos e - + 
Xylose - + 
Aesculine + + 
Arginine  + - 
Glatine Hydrolysis + + 
Casein hydrolysis + + 
Starsh hydrolysis - - 
Green pigment + - 
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CHAPTER FOUR 
DISCUSSION 
 
Eye infections have been reported frequently worldwide. Bacteria are 
the most common causative agents of eye infections (Modarres et al, 
1998).This study was aimed to isolate and identify bacteria associated with 
eye infections in man and animals. Nineteen genera of bacteria were isolated 
in this study ten were Gram-positive and nine were Gram-negative. 
The most dominating bacteria in the infected eyes of man and animals 
is found to be Staphylococcus. It was reported in eye infections in many 
studies, in humans by Nabila (1985), Fowzia (2002) and Salma (2003), In 
horses by Moore et al (1995) and  Kawther (1997),in cattle by Seham et al 
(1995) and Kawther (1997),in dogs  by Greding et al (1993) and in sheep by 
Fatimah et al (1994). 
 Staphylococcus in camels was isolated from respiratory tract infections 
by Negm Adien (2003) .It was isolated in association with infertility problems 
by Mustafa (2005). More over it was isolated from masititic she camels by Ali 
(1983).  
Twenty species of Staphylococci were isolated in this study two species 
were coagulase positive and all the others were coagulase nigative. S.aureus 
was isolated from humans and horses which is in agreement with 
(Nabila,1985; Kawther, 1997; Fowzia,2002 and Salma, 2003). Coagulase 
negative S.hyicus was isolated from humans. This is in agreement with 
previous finding of Fowzia ( 2002). In animals S.hyicus was isolated in this 
study from horses, camels, cattle, sheep and goats. Saeed (1995) isolated 
S.hyicus from normal eyes of sheep and goats .It was reported as causative 
agent of mastitis in animals and it can cause seborrhea in horses (Radostitis et 
al, 2000). Some strains of S.hyicus were recorded as causative agents of 
infectious dermatitis and mastitis in  cows (Sneath et al, 1986). S.hyicus was 
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isolated from camel urine by Muna (2003).Also it was isolated from wound 
infections in donkey by Dania (2007). 
 In this study Staphylococcus  xylosus was isolated from horses, camels, 
cattle, goats and normal eyes of dogs. S xylosus was found as a normal flora of 
the skin and it was reported as a causative agent of teat canal and intramamory 
infections (Radostitis et al, 2000).  It was isolated from vaginal swabs taken 
from she camel with infertility problems by Mustafa (2005). 
Staphylococcus simulans was isolated from camels and sheep. In the 
previous studies it was isolated from infected eyes of humans by Salma 
(2003). It was isolated from ears and noses of sheep by Saeed (1995).Also it 
can cause sub clinical mastitis, teat canal infections and intramemory 
infections in animals (Radostitis et al, 2000). 
Staphylococcus simians was isolated from cattle, sheep and goats. It 
was isolated by Fowzia (2002) from infected eyes of humans. 
Staphylococcus chromogenes was isolated from camels, cattle, sheep 
and goats. Salma (2003) isolated it from infected eyes of humans. It was 
isolated from normal eyes of cattle by Saeed (1995) also it was reported as           
a causative agent of mastitis in cattle, sheep and goats (Sneath et al, (1986) 
and Radostitis et al, 2000). Mustafa (2005) isolated it from vagina of she 
camel with infertility problems. 
Staphylococcus cohnii was isolated from horses, cattle and sheep. In 
other studeis it was isolated from infected eyes of humans and cattle 
(Kawther, 1997). 
Staphylococcus epidermidis was isolated from humans, cattle and 
sheep. It was isolated from infected eyes of humans, horses and poultry 
(Salma, 2003; Fowzia, 2002; Kawther, 1997 and Iman, 1997). 
Staphylococcus gallinarum was isolated from horses, cattle and dogs. It 
is a normal flora of poultry skin but it can cause dermatitis and bumble-foot of 
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poultry (Sneath et al, 1986; Saeed, 1995 and Mohammed, 1998). It was 
isolated from human noses by Amira (2007). 
Staphylococcus lentus was isolated from horses and camels. Mustafa 
(2005) isolated it from vagina of she camel with infertility problems. 
Staphylococcus warneri was isolated from humans. This agrees with 
Fowzia (2002).This organism was never isolated but from humans. 
Staphylococcus hominis was isolated from humans, camels and sheep. 
Formerly it was isolated from infected eyes of humans by Kawther (1997) and 
Salma (2003), also it was isolated from camel urine by Muna (2003) and it 
was isolated from normal eyes of sheep by Saeed (1995). 
Staphylococcus auricularis was isolated from normal eyes of dogs. It 
was reported in normal eyes of cattle by Saeed (1995). 
Staphylococcus caseolyticus was isolated from human, sheep and dogs. 
Kawther (1997) isolated it from infected eyes of humans. Saeed (1995) 
isolated it from normal eyes of sheep. Khawla (2002) isolated it from cats. 
Staphylococcus saccharolyticus was isolated from infected cattle and 
normal eyes of dogs. It was reported as an etiologic agent of eye infections in 
cattle by Kawther (1997).It was isolated from cats by Khawla (2002)   
Staphylococcus saprophyticus was isolated from horses and goats. It 
was also isolated from infected eyes of humans by Fowzia (2002) and Salma 
(2003) 
Staphylococcus sciuri was isolated from sheep and dogs. It was 
reported as skin flora of carnivores (Sneath et al, 1986) and it was isolated 
from normal eyes of sheep by Saeed (1995). 
Staphylococcus intermedius was isolated from normal and infected eyes 
of dogs as predominant isolate with percentage of (50%) of the total isolates 
from infected dogs and (28%) from normal dogs. This is in agreement with   
Greding  et al (1993) who found that S.intermedius was the common isolated 
bacteria from 50 swabs taken from dogs with ophthalmic conditions. 
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Staphylococcus felis was isolated from normal eyes of dogs. It was 
isolated from cats by Khawla (2002). 
Staphylococcus arlettae was isolated from infected eyes of horses.We 
could not trace a similar finding in Sudan.  
Streptococcii were isolated in this study from humans, horses, camels, 
cattle and sheep. Which is in agreement with the finding of (Fatimah  et al, 
1994; Moore et al, 1995; Seham et al,1995; Kawther, 1997;  Fowzia, 
2002;and Salma, 2003)  
Streptococcus pyogenes was isolated in this study from humans, camels 
and cattle. In the previous studies it was isolated from infected eyes of humans 
by Fowzia (2002) and Salma (2003), it was isolated from masatitic cows 
(Carter, 1986), and also it was isolated as apathogenic agent in camels by 
Negm Adien (2003) and Mustafa (2005). 
Streptococcus pneumonae was isolated from humans. It was isolated in 
many studies as acuseative agent of eye infections in humans (Mcleod et al, 
1998; Silverman, 2001; Fowzia, 2002; Martin  and Turco, 2003 and Salma, 
2003). 
Streptococcus aglaciae was isolated from cattle. It was reported as an 
important cause of bovine mastitis (Stewart and Beswick, 1977). It causes 
conjunctivitis in childrens (Sneath et al, 1986) 
Streptococcus eguisimilis was isolated from horses which is in 
agreement with the finding of Kawther (1997). 
Streptococcus equi was isolated in this study from sheep. It causes 
strangle in horses and it was isolated rarely from upper respiratory tract of 
other animals  (Sneath et al, 1986). Ocular infections were reported as 
acomplications of strangle in horses (Radostitis et al, 2000) 
Micrococci were isolated in this study from humans, horses, cattle, 
sheep, goats and dogs. Micrococci were recovered from infected eyes of man 
and different animals in many studies (Greding et al, 1993; Fatimah et al, 
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1994; Seham et al, 1995; Moore et al, 1995; Kawther, 1997; Fowzia, 2002 
and Salma, 2003). 
Micrococcus luteus was isolated from humans, cattle and sheep. It was 
isolated by Kawther (1997) from infected eyes of horses and sheep and from 
normal eyes of cattle. 
Micrococcus roseus was isolated from horses and cattle. Kawther 
(1997) isolated it from infected horses and sheep and from normal cattle. 
Micrococcus varians was isolated from horses, cattle and sheep. It was 
reported as acausative agent of eye infections in humans, horses, cattle and 
poultry in many studeis (Kawther, 1997; Iman, 1997 and Fowzia, 2002). 
Micrococcus kristinae was isolated in this study from cattle. It was 
reported as a normal flora of cattle eyes (Kawther, 1997). 
Micrococcus lylae was isolated from infected eyes of dogs and 
Micrococcus nishinomiyaensis was isolated from infected eyes of humans.We 
could not trace a similar finding in Sudan. 
Corynebacterium was isolated from humans, horses, camels, cattle, 
sheep, goats and dogs. It was isolated from infected eyes of man and different 
animals in many studeis (Greding et al, 1993; Fatimah et al,1994; Moore et al, 
1995; Seham et al, 1995; Kawther, 1997; Fowzia, 2002and Salma, 2003). 
Corynebacterium xerosis was isolated from humans and camels. It was 
reported in human eye infections and isolated from the urine of camels 
(Selma, 2003 and Muna, 2003). 
Corynebacterium bovis was isolated from horses and cattle. It was 
isolated from humans and horses by Kawther (1997). 
Corynebacterium diphtheriae was isolated from cattle and camels. It 
was isolated from normal eyes of cattle by Kawther (1997). In camels it was 
isolated from vagina of she camel suffering from infertility problems by 
Mustafa (2005) and from bronchial lymph nodes by Mohammed and Farah 
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(1994) they concluded that it was pathogenic or a potential pathogen in 
camels. Such pathogenisity was reported in humans (Brooks et al, 2007). 
Corynebacterium pseudotuberculosis was isolated from humans, horses 
and sheep. It was reported as an animal pathogen. It causes lymphadenitis in 
sheep and ulcerative lymphangitis in horses (Carter and Wise, 2004)    
Corynebacterium mycitoides was isolated from camels, cattle, normal 
and infected dogs. It was reported in human eye infections by Fowzia (2002) 
Corynebacterium ammoniagenes was isolated from infected eyes of 
goats. It was reported in association of napy rash in humans (Barrow and 
Feltham, 2003) 
Corynebacterium matruchotii was isolated from infected eyes of 
humans and normal eyes of dogs.We could not trace a similar finding in 
Sudan. 
Actinomyces visicosus was isolated in this study from cattle, sheep and 
goats. Actinomyces spp were considered in many cases of eye infections in 
man and animals (Kawther, 1997; Peters, 2001; Forbes et al, 2002; Garelick et 
al, 2002 and Fowzia, 2002) 
Propionibacterium avidum was isolated from normal eyes of dogs. 
Formerly it was isolated from the moisten areas of the skin such as noses, 
axilla and perineum (Sneath et al, 1986). 
Bacillus was isolated from humans, horses, cattle, sheep, goats and 
dogs. It was reported in many studies of eye infections in man and animals 
(Greding et al, 1993; Fatimah et al, 1994; Seham et al, 1995; Moore et al, 
1995; Kawther, 1997; Iman, 1997 Fowzia, 2002 and Salma, 2003) 
Bacillus pantothenticus was isolated from humans, cattle and dogs. 
Bacillus megaterium was isolated from eyes of cattle and sheep. They were 
reported in infected eyes of poultry by Iman (1997). Bacillus cereus was 
isolated  in this study from eyes of humans and sheep. It was described as an 
important cause of eye infections (Brooks et al, 2007). 
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Bacillus macerans was isolated from horses, cattle and goats.              
Bacillus coagulans   was isolated from cattle and normal eyes of dogs. It was 
reported as a causative agent of mastitis in animals (Radostitis et al, 2000).                 
Bacillus subtilis was isolated from eyes of goats. It causes conjunctivitis in 
humans and mastitis in animals (Carter, 1986 and Radostitis et al, 2000). 
Bacillus licheniformis was isolates from horses. It was isolated from mastitic 
animals (Radostitis et al, 2000). 
Listeria monocytogenes was isolated from eyes of sheep. It was 
reported in association with an outbreak of cattarhal conjunctivitis in sheep 
and cattle (Radostitis et al, 2000). Listeria ivanovii  was isolated in this study 
from cattle. It can cause apportion in cattle (Radostitis et al, 2000).Generally 
Listerial eye infections were reported in many studies (Walker and 
Morgen,1993;Watson and Trenti, 1994 and Kawther,1997)  
Areococcus viridans was isolated from infected eyes of cattle, goats and 
dogs also from normal dogs. It was reported in association with eye infections 
in humans by Kawther (1997). 
Enteococcus casseliflavus isolated from infected eyes of horses. 
Enterococcal eye infections were reported in humans (Mahon and Manuselis 
,2000 and Lee and Lee, 2004). 
Neisseria was isolated in this study from infected eyes of camels, sheep 
and goats. In many studies it was reported in association with eye infections in 
animals (Greding et al, 1993; Fatimah et al, 1994; Seham et al, 1995; Moore 
et al, 1995 and Kawther, 1997). Also Neisseria was isolated from respiratory 
tract infections in camels (Alani, 1989). 
Neisseria mucosa was isolated from cattle and goats. It was isolated 
from infected eyes of sheep by Kawther (1997). Neisseria elongata was 
isolated from eyes of camels. It was reported in eyes of goats by Kawther 
(1997). Neisseria gonorrhoeae and Neisseria cinerea were isolated in this 
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study from camels and sheep. Kawther (1997) found them in association with 
eye infections in sheep. 
Moraxella catarrhalis (Formerly Branhamela catarrhalis) was isolated 
in this study from camels, cattle, sheep and goats. This is in agreement with 
Kawther (1997). 
Moraxella osloensis was isolated in this study from horses and normal 
dogs. Kawther and EL Sanousi (2001) isolated it from eyes of horses. 
Haemophilus influenzae was isolated in this study from eyes of humans. 
In many studies it was reported as a causative agent of eye infections in 
humans (Carter, 1986; Modarres et al, 1998; Forbes et al, 2002 and Brooks et 
al, 2007). 
Haemophilus parasuis was isolated in this study from infected eyes of 
sheep. It is asecondary invader in swine influenzae and pneumonia. Moreover 
it causes Glasser disease of pigs worldwide. 
Pseudomonas aeroginosa was isolated in this study from sheep. It 
causes corneal infections in humans and horses, in sheep it causes dermatitis. 
Pseudomonas was isolated from eye infections in sheep by Fatimah et al 
(1994). 
Burkolderia cepacia (Formerly Pseudomonas cepacia) was isolated 
from infected eyes of cattle. Wright and Afshari (2006) identified it as a cause 
of corneal infections. 
Proteus mirabilis was isolated from eyes of horses. It was recovered 
from eye infections in humans (Mahon and Manuselis, 2000). 
Klebsiella pneumonaea was isolated in this study from normal eyes of 
dogs.Similarly, Greding et al (1993) isolated Klebsiella spp from infected 
eyes of dogs. 
Enterobacter aerogenes was isolated from infected eyes of camels. 
Shigidi (1972) isolated it from respiratory tract of camels and Fatimah et al 
(1994) reported it as a cause of eye infections in sheep. 
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Bordettela parapertussis was isolated in this study only from infected eyes of 
humans. It causes a mild form of wooping couph in human (Carter and Wise, 2004 
and Brooks et al, 2007)  
A percentage 10.2% of the swab specimens failed to yield any bacterial 
growth this maybe due to other possible causes such as viruses, fungal and parasites 
or due to previous treatment by antibiotics. 
From all isolates from man and animals the percentage of bacteric  sensitivity 
to chloramphincol is 92.1%, gentamycin 88.1%, clocxacillin 81.9%, tetracycline 
73.1%, streptomycin 51.1%, erythromycin 36.6%, ampicillin 35.2% and penicillin 
24.2%. 
From these results chloramphenicol can be the drug of choice. Gentamycin 
comes second, clocxacillin third and tetracycline fourth. Because of the toxicity of 
gentamycin to epithelia of the eyes, it should be used only when no other antibiotic 
was found suitable. This finding is in agreement with Seham et al, 1995; Fowzia, 
2002 and Salma, 2003) 
All the non antibiotic eye drops used in this study showed an effect against 
bacterial growth so they may have been used in the treatment of bacterial eye 
infections in humans as well as their specific job's. 
CONCLUSION:- 
• From the present study we can conclude that Gram-positive bacteria were 
the most common causative agents of eye infections in man and animals.  
• Staphylococcus was found to be the important bacteria in eye infections. 
•   Chloramphinicol, clocxacillin and tetracycline are drugs of choice for 
treatment of eye infections.  
RECOMMENDATIONS: 
• Further studies on humans and animals must be done on Chlamedial, 
Mycoplasmal, viral and fungal eye infections. 
• In animals further studies should be done on normal flora of the eye and the 
area of the skin around the eye. 
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